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THE GREEN LANES. 




CHAPTEE I. 

BY A TABN SIDE. 

!HAT naturalist is there who does not 
know the treasures to be found in a 
common pond ? Animal and vegetable, 
here are to be met with objects that 
will find a twelvemonth's work for the microscope. 
But even without having to employ that useful 
instrtiment, the young student may acquaint 
himself with the structure and habits of many a 
strange organism. Of course, it is to no purpose 
our recommending creatures like these unless you 
have a love for nature. But if you have — and we 
pity the man or woman who has not — you are in 
possession of a faculty of enjoyment that will re- 
main after fortune, friends, health, and even youth 
have departed. The power to throw yourself on the 
bank of some lonely tarn or stream, and give your- 
self up to communion with the inhabitants of that 
little world, to let your sympathies go out towards 
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BY 1. TAJIN SIDE. 3 

Ugher feeling than this, we are afraid that, instead 
of doing good, it will only accelerate the harm 
which mankind are so fond of appropriating out of 
the most innocent of objects. But we are referring 
to the sentiments of a man who feels that all things 
have a right to live by the mere fact of their 
being in existence — who loves them, not only for the 
pure joy they give him in sharing their vitality, but 
because they are, with himself, objects of the same 
providential care. With such feelings " collecting " 
is a secondary matter — only resorted to that we may 
know and admire more of the objects themselves. 
Coleridge has exactly expressed the sentiment of 
all genuine naturalists — 

**He prayeth most who loveth most 

All things, both great and small ; 
For the dear God who loveth us, 
He made and loveth all." 

We have never collected a flowering plant, insect, 
or egg, without feeling that if there were any other 
way of getting at the knowledge we seek, we should 
greatly prefer it. Life, however or wherever re- 
presented, is a sacred thing to the naturalist. The 
* Loves of the Plants ' are felt by him in a different 
way to that of which Dr. Darwin wrote. He knows 
that if a human mechanic could fabricate a small 
machine that should be able to fly, like the little 
gnat that has just settled on his hand, such a man 
would be lauded throughout the length and breadth 
of the land. Much more if he could place within it an 
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4 JJAJ^-UOUIiS IN THE OBJBEN LAN£8. 

interim] apparatus for tlie development of an infinite 
number of luacbines like itself, and the power of pro- 
viding for aji offspring it will never see. Even then, 
it would be a mere machine, curious, nothing more. 
Why should we think less of the myriads of life- 
forms because they are constructed by a Divine 
instead of a human Architect ? Do their wonderful 
structure, instincts, and habits or numbers detract 
from the wisdom tliat formed them, or the love that 
so freely evolved them ? 

Such liave been a few of our thoughts as wo have 
reclined, like a lazy poet, drinking in the more joy 
of existence, and thanking flod for being allowed 
ovou physical lite ! We have made our selection of a 
" tavu " in prefevence to a " pond " — although both 
words are frequently used synonymously — because 
the former is a pond of nature's own making, 
whereas the latter may be of man's. In this sense 
the word is used by our older writers. Holinshed, 
iu his * Chronicle,' says, " The Air, or Arre, riseth 
out of the lake, or tar^iey south of Dombrooke, 
wherein, as I heare, is none other fish than red 
Ti'owt and Perch." A " tarn " may therefore be of 
immense age compared with a pond, which simply 
means an excavation cut in the ground in search of 
olajT or mould, and into which, when deserted, the 
^lat^a have been allowed to drain. It is true, that 
^^ in such places, and within a very short time, 
%e^ wiU spring up, as by magic, or rather as if the 
^q^i^VQ forcQ had been specially and locally maui- 



BY A TARN SIDE. 6 

fested, a bountiful supply of life-forms. The fine 
whirling dust will have peopled the water with 
infusorisB or diatomacese, the green scum of algsB 
will mantle the surface, the larvae of many aquatic 
insects will sport in the water. But give us a 
genuine tarn for natural history purposes — one 
whose existence extends perhaps beyond the historic 
period. There are many ways in which such tarns 
may have been formed. In mountainous districts 
they may, perhaps, be the result of glacial agencies 
which scooped out the rock-basin of the tarn itself. 
They may occupy the hollows of the land, as in some 
parts of Cheshire, where the dissolving of the strata 
of rock-salt beneath, and their removal as brine- 
springs, has caused the overlying rocks slowly to 
settle down. Or, still more common, and far more 
widely distributed, they may have been formed, as 
we have frequently discovered they have been, in 
chalk or limestone countries, where the superficial 
drainage has dissolved away portions of the soluble 
rock, and thus formed " sand-pipes." In the hollows 
thus left, whenever water has been capable of being 
held, you may depend on a genuine tarn. It may 
be centuries old, surrounded by low bushes, covered 
with aquatic plants — a veritable microcosm, in which 
the " battle of life " has long ago been settled, and 
the animals and plants have adjusted themselves to 
each other's needs. What myriads of agencies have 
been at work to stock a little pool! The reptiles 
and fish may have been originally brought, as ova, 
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adhering to the legs and plnmage of aquatic birds 
from some distant river or lake, in which the birds 
last revelled. Many of the plants may have been 
transferred in a similar way, the wind bringing the 
rest. Even in the formation and stocking of the 
tarn, therefore, we cannot fail to observe the opera- 
tion of purely natural laws, but they are none the 
less indicative of providential care and direction. 
Nature knows no sabbath — her laws are ever at 
work, but in their very operation declaring them- 
selves but the visible operations of an active Deity. 
How true are the words of the poet : — 

"My heart is awed within me when I think 
Of the great miracle which stiU goes on 
In silence round me, the perpetual 
Work of Thy creation. Finished, yet renewed 
For ever I" 

As if a new world had been created, this little 
tarn turns us to causes as powerful as the result, 
in this instance, seems to have been small. The 
geological phenomena which have resulted in the 
depression of a small area, the physical agencies 
which have filled it with water and turned it into a 
miniature lake, the vital operations that have peopled 
it, as though it were a new world — are all worthy 
the attention of the naturalist. 

Wherever the thick sheet of boulder-clay occurs 
over chalk rocks, and some portion of the latter is dis- 
solved away to form a " sand-pipe," there the clay will 
be depressed and form a hollow. The water-holding 
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power of such a depression is evident, and in this 
way a tarn springs into creation at once. In the 
steepish bluflfs which form the sides you may see 
imbedded stones and boulders. Some of them are 
angular, and indicate they must have been removed 
from their parent rock direct, and by some agent 
that could carry them without exposure to much 
abrasion. Others are water-worn, and show that 
they had been rolled about before their final removal 
to this spot. You are not long before you notice 
that many of these boulders, big and little, are 
strangers to the rocks of the locality, and have come 
from a distance, chiefly from rock strata lying towards 
the north. You are not wrong in your deduction, 
and a closer examination shows you that many of 
them are scratched, some to a considerable depth, 
and that others, of a harder texture, are polished. 
Here you obtain a glimpse of the nature of the con- 
veying agencies. It was ice, and when the boulders 
were transported, the tarn occupied an inconsiderable 
space along the bottom of a wintry sea, where arctic 
moUusca lived and died, and over which icebergs 
brought their burdens of mud and stones, to form 
the boulder-clay of the neighbourhood. What 
wonderful changes have been wrought since then! 
This sea bottom has been elevated into dry land, 
has been scooped out into valleys, and sculptured 
into hills ! The animals and plants of the old 
wintry period have departed to their original frosty 
zones, and more temperate forms have occupied these 
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regions since the climature became milder. It will 
not take you long to find that a few square feet of 
the exposed bank of a common tarn will teach you all 
this, and a great deal more. 

Perhaps you have made your way to this spot 
along one of the old lanes which botanists and ento- 
mologists are thankful still remain, and where the 
stiff boulder-clay crops out in cuttings or along the 
bottoms of the high banks. There you may read off 
the same lesson from the enclosed pebbles and 
boulders as that to which we have drawn attention 
in the banks of the tarn. This boulder-clay sheet 
usually occupies the higher grounds, and forms the 
"heavy lands " of the farmer. Consequently you have 
been ascending some gentle acclivity in your way 
along the old lands. If so, you may have noticed what 
appeared to you evidences of an old heacli, in the 
sloping fields. Nothing could be more pronounced 
than the terrace-like structure, and not a few good 
geologists have fallen into the mistake of believing 
and describing these terraces as the result of ancient 
river or beach action ! They are, however, nothing 
of the sort, but they are none the less interesting.. 
And both the geographical and geological student 
may learn something of the wear-and-tear of atmo- 
spherical action on the solid land, by studying them. 
Let us examine one of these hedge-rows that run& 
more or less parallel with the valley. They have a 
wonderful history, these old hedges, especially those 
which shut in some of the green lanes. To the latter 
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however, we will return by-and-by. The first 
thing you notice is how much higher the ground is 
on the upper part of the slope against the hedge, 
than on the other side. In some cases it may be 
five or six feet — indeed, the latter is any thing but 
an unusual occurrence. How is this ? It is certain 
that the original makers of the hedge never so banked 
up the soil ; it would take no small time to do it. 
The real explanation has to be sought for in meteor- 
ological agencies. The rains of many generations 
have washed away the surface soils, especially in 
cultivated fields, and the slope of the ground has 
caused the material to be carried down. The hedge 
has stopped its further conveyance, and thus caused 
the upper side of the hedge to be so much higher 
than the lower. Destroy the hedge, as is often done 
when one field has to be thrown into another, and 
you will have running parallel with a valley a genuine 
terrace, which some geologist hereafter, ignorant of 
the true cause, may put down to having been formed 
when the river stood much higher than it does now ; 
or, if he be more visionary, may see in it an old sea- 
beach, formed when the sea last came up this parti- 
cular valley, and made of it an estuary ! 

Let us now return to the lanes. Many of them 
are deep, as if they had been cut, when in reality it is 
the ground on the other side the hedge which has been 
raised in the manner just described. How old some 
of these hawthorn shrubs really are we dare not say. 
The origin of the lanes is lost in antiquity. Many 
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ttie irsc Sa2Lou settler* brought the aawchoru vxth 



^ BY A TABN SIDE. Jl 

them or not, it is certain they attached great impor- 
tance to it. Their early towns — a mere collection of 
huts — were surrounded with a strong hawthorn fence, 
so that, in the terminal syllable of many of our 
English village names, we have a reference to this 
fact. Ton or town — as we have modernized it — is in 
allusion to the forked branches of the quickset fence 
and in the tine of an antler, and in the tine of a fork 
we have the original word still applied. Ton is 
merely a syllable from the same root, and is a silent 
but expressive testimony to the ancient thorny and 
forked character of the defences adopted by our 
Saxon forefathers. Other village names end in sett, 
as " Hethersett," from the Anglo-Saxon ssetan, to 
plant. In such cases the name is derived from the 
ancient swine pastures, which were enclosed with 
thorn fences, nothing else being capable of arresting 
the migratory impulses of the " porkers." To this 
day we call a hawthorn hedge, par parentKese, a 
" quick-se^ " fence, showing what vitality many of 
these old words possess, and how much of genuine 
history is silently locked up in their almost for- 
gotten meanings. Indeed, the Anglo-Saxon student, 
on his first introduction to the language, is sur- 
prised to find how largely the use of the hawthorn 
has entered into the composition of our English 
village names. Thus the old enclosures for the 
purposes of the chase, made with this hedge, were 
called " haighs " or " heys." In Lancashire, the 
fruit or drupe of the hawthorn is still called 
"haigh," whilst elsewhere it is termed "haw," and 
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thus the prickly plant itself " hawthorn." " Ham " 
is a very common termination of our village names, 
especially in eastern and south-eastern England, 
and was derived from the original settlements of 
the early Saxons being ** hemmed" in chiefly by 
hedges. So that this shrub has more or less 
influenced that dearest of all English words, home, 
which has been undoubtedly derived from ham ! 

It may appear as if we had wandered from our 
place " by the tarn side," but if we have it has been 
merely to glance dreamily and lazily at the quiet 
history of the lanes and hedges through which we 
have passed on our way. All these objects are 
only so many beads, and it is necessary to have a 
string to connect them together. Now that we have 
once more arrived at our tarn side, we will proceed 
to note its inhabitants, animal and vegetable, which 
have possibly held possession longer than the lords 
of the manor over which we have been travelling. 
The quiet of the spot has a subduing charm, and it 
is in moments like these, when we give ourselves up 
to the influence of nature, that we feel a true 
companionship with all living things. Certainly, 
in this case, the tarn is inexpressibly handy to us, 
as enabling us, in our rambles in the " green lanes '' 
not only to rest ourselves after our stroll, but to 
make acquaintance with objects we cannot find else- 
where ; and therefore, we feel sure our readers will 
not be disposed to quarrel with a scheme intended 
to enlarge the circle of objects which we wish to 
introduce to their notice. 
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CHAPTER n. 

THE PISHES, MOLLUSCA, AND OTHEB OBJECTS IN THE 

TABN. 

OW that we are well settled by some 
brook or tarn side, with a view to 
making ourselves acquainted with its 
living contents, animal and vegetable, 
we shall find our attention almost bewildered by 
the variety of material. It is only when you thus 
devote yourself systematically to its examination, 
that you wonder at the exuberance with which 
every spot capable of supporting it is peopled with 
life-forms. 

Foremost among the inhabitants of such streams 
or tarns as it may dwell in is the Pike (Esox lucius). 
Well does it deserve its name of the " fresh-water 
shark." No object in nature has a more cruel, 
voracious look than this fish. Depend upon it, if 
there is one present, he is lurking this sunny 
morning just where the break occurs in the weeds 
that so thickly cover the surface of the water. 
There he will lie, as if in a comatose state, for hours, 
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until Bomo OTor-frolicBomo young fry come almost 
vitUiti his CHpKcionB jaws. The pike rarely attacks 
tlif^ stronger fisbcs, unless be 
neoa they are sickly, or in a 
diflicuUy ; and still more 
rarely the perch, having a 
lively recollection of the way 
in which the latter sets up his 
back when assanlted ! Bnt let 
a rwteh W fastened to the end 
of a line as a live-bait, and the 
tyrant will then slowly swim 
ronnd it, t-errifying it into 
onrions gyrations, and amne- 
1 ^ ing himself by seeinc: bow 
k i hopelessly heljiless is the ease 
' , of his victim ! Little does he 
^ know that cI.tsp ajrainsf the 
flitt-ering aoales of his in- 
t-end«d prey lie eonoeiiJed a 
couple of hooks, destined to 
tftke bold of bis own ^mDot. 
The pike nevej acmples To 
take bifi own kind — ^nay. yon 
cannot lay a hetter bait for a 
large indiyidnal than a fonall 
nne, 

5fc* yofli^ ^lierel, or Jac^, is even more vora- 
^"^f"^ ibui bis tut paront. 'Watch the gambols of 
1 «f TO'JDC roftoh — ^Qotfaiog is more rannsing. 
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and that time cannot be aaid to be lost which makes 
OS more intimately acquainted with the lives and 
habits of God's cteatates ! All on a endden the 
juveniles dart off in every direction, as if they had 
been fired by some central, radiating impulse. At 
first you see nothing to cause all this hurry ; but, 
presently, yoar eye catches eight of a yonng Jack 
in the weedier parts of the pond, for well does he 
know that his dappled pj 2. 

back screens him ad- 
mirably from view, by 
resembling the sha- 
dows of the ripplea 
and weeds cast on the 
floor. 

Strange tales are ' 
told of the rapacity of 
the pike, which it is 
not necessary to re- 
tail here. Also, con- ^'\^ j^ 
ceming his longevity, T^T 
there are facts and Puraiit* of Pike, Arguhu f<Aiaceia, 
evidence sufficient to n«tur.l siza and magnified. 

convert Mr. Thom and Sir George Comewall Jjewis 
to a belief in his being a centenarian, under certain 
circumstances. What a vast pyramid of life must 
he have destroyed before he can attain this great 
age! But the pike has not always an easy time 
of it. He ie not unfrequently tormented by a tick- 
like parasite (Artfulus foliaceus. Fig. 2), which 
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roams at its will over bis body, and feeds on Lia 

juices, so that pike are often weakly thtongh the 

extra numbers of this particular torment. Tho 

Fig. 3. 




game parasite, Tve may mention, is occasionally 
found on the carp, roach, stickleback, tront, perch, 
and even on the tadpoles of the &og. 

Those of our readers who possess microscopes, 
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will find in the scales of our 
fresh-water fishes, objects of 
great beauty and delicacy, 
which require only a low power 
to derelope them. Fig 3 
gives that of the pike, and, 
although it IS not so pretty as 

Scale of Perch p,- 5 

many, it is very at- 
tractive. The scales 
of the perch and 
tench are more orna- 
mental, the denticu- 
lated margin of the 
former having been 
selected by Professor 
AgasBiz for his order 
of Cienoid fishes In 
order to view fish- 
scales with the po- 
lariacope, it will be 
necessary to mount 
them in balsam. It 
will be seen that 
the scale of the 
tench difiors mate- 
rially from those of 
many other fresh- 
water fishes. Whilst 
dwelling on these, 
as objects for the 
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microscope, it may be as well to introduce magnified 
figures of others to the general reader or studect 
before noticing at greater length the fishes them- 
eelves. The Eoach and Dace are well-known objects, 
but their enlarged scales may not be so, and we 
therefore give them. Let it be understood, however, 
that the scales taken from the backs of all these 
fishes differ very considerably in their form, from 




Scale of KoKch, 



those obtained from the belly. To thoroughly 
understand them all, it will be necessary to get 
them from both parts. Those given abovo are the 
prevalent forms. Often associated with the roach is 
the " Rudd," or " Eowd," as it is indifferently called 
in Norfolk, where it is more abnndant, perhaps, 
than in any other part of Great Britain. Its name 
is ondoubtedly derived from its red colour, and it is 
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not tmlieqTiently known as the "reJ roacli," althongh 
it belongs to quite another genua, of whidi the 
common carp, and the introduced "gold-fish" are 
-well known examples. On a hot summer's da; yoa 
will always get this fish, if it he present, by dropping 
jonr baited line close to the dense patches of aquatic 
Fig. 7. 




plants which cover the snrface of the water, and 
under which the mdd is cooling itself in a lazy 
fashion. If there be one near, yon will not be long 
in a state of suspense, for the mdd will ponnce on 
your worm, and dart away with it to its retreat at 
once, ignorant of the hook and line attached, " Bob " 
goes the float, and, if yoa are not looking, your line 
c 2 
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will snap, or a jerk up to your elbow tell yon of a 
capture. GonuoiBsenrs say the rudd ia better eating 
than the generality of fiesh-water fishes. In the 
deeper parta of many elow-moving riyere, also, may 
be found the Bream, which, in Norfolk, often grows 
Fig. 8. 




to fonr and five ponnds weight. In Angust and 
September, anglers there always reckon their takes 
of this fish by tha stone! We give examples of the 
scales of these two fish, magnified ten diameters, a 
power used whenever not otherwise stated. The 
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Gudgeon and Minnow are fietes to be found in the 
clear rnnning water ot almost erery etreamlol, 
alHongh the formep does not disdain the tarn. 
Small as they are, their scales furnish good objects. 
The scales of the minnow are very dehcate, but lilte 
«rery other true species of fish, they possess a 
iistinctiTe character. This is an important fi«l to 
Fij. >. 




Scale el Bnam, 



be remembered, and one that cannot fall to throw 
light on geological qaestiona, when the fossil scales 
of cljcloid or ctenoid fishes are in question. The 
Common Carp (Oypriniia carpto) has long been 
domesticated for eating purposes, and its nse, in the 
old Catholic times when long fastings were in TOgne, 
is exemplified by the fish-ponds to be seen in the 
Qeighbonrhood of our ancient monasteries, abbeys, 
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halls, &e. In these alnggisli waters it would lire to 
a great age, and attain an immense size. Althougli 
. -we consider it3 flesh nndoubtedlj coarse, yet the 
carp has been a faTonrite article of food since the 
days of Aristotle. The scales of the Common Carp 
and the Crucian Carp are given helow, and the 
difference in their markings is plainly seen. The 
latter sometimes goes by the name of the " Crermsn 

Fig. 10. 




Scab of Qudgeon. 
carp." Keither of them are indigenons to England, 
but the exact time when they were introdnced is 
not known, although an old distich says — 



Yarreil tells ua that the common carp is mentioned 
in the ' Boke of St. Alban's,' printed in 1496. 
And, in a post-glacial river deposit at Mundesley, 
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in Norfolk, a bed of about tbe Bame age as onr 
riyer or valley-grarelB, tbe bones and teeth of the 
pike may be found tolerably common, showing that, 
so far as it was concerned, the affirmation in the 
couplet ia decidely wrong. The term "Cmcian," 
applied to the carp last mentioned, shades off, in 



liplh 




Scala of UlDDow. 



its phonetio sound, into French, Crerman, and 
Swedish adjectives also given to it. In France it 
is Carasain, in German Carouche, and in Sweden 
Karvaaa. The scales of the Chub, and Grayling, 
which follow, are in marked contrast, and still 
further illustrate the difference tesnlting from the 
varied play of a few wavy liaes. The chnb is a 
river, rather than a pond fish, and, in those streams 
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where it does occur, you will be certain to find it in 
the deepest holes. It is well known to Thames 
anglers, who obtain it by " dibhing." Tho grayling 
is a very elegant fish; indeed, with the exception 
of the trout, it is perhaps the most comely shaped of 
all our fresh-water fishes. It is very local in its 

Fig. 12. 




Scale of CDmtMn Cnqi. 
geographical distribution, and so far differs greatly 
from the perch, dace, roach, and gudgeon, which 
are widely and plentifully distributed Like the 
chab, it prefers clear rnnning rivers, with & gravelly 
bottom, and is therefore a frequent companion of 
the trout. Yarrell suggests that in some of the 
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streams near the mine of large monaBteries, it may 
have originally been brought by the old monks, 
■who always took care to have a plentiful aupply of 
fish by them, and those of the best kinds. The 
generic name of the Grayling was given to it on 
account of the peculiar odoor of thyme which it gives 
out, just as the smelt emits that of the cacnmber. 




Scale of CrncUn Carp {Cypnn\ 



The Barbel (Barbta vulgaris) is a fish fonder of 
ivormer, or more equally temperate waters than 
those of onr eastern and midland rivers. It is 
common, however, in the Thames, where it attains 
a great size. Its name is said to he derived from the 
harbs, or wattles atached to its month. This may 
be so, but it seems like catching at the first ex- 
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planatioQ that ofTeis; for other fish, freeh-watei 
and marine, have Bimilar appendages to their months. 
The magnified scale of the Barbel, as will be seen 
by Fig. 16, is a yery pretty object. That of the 




Scale of Chub (f^prniiij cepSate). 

commoD eel (Fig. 17) ia still more so, the markings, 
instead of being concentric ridges, are like rings of 
beads arranged outside each other. Some of onr 
readers may be surprised at hearing of the scales of 
the Eel, for it is a popular notion, originating 
doubtless in the smoothness of its skin, tbat the eel 
has no scales. Perhaps, the best way of seeing 
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them IB to obtain a portion of the eel's B\dn, from 
the belly, whea the scales may there be obserred in 
their natural position. 

To omit notice of those common fishes, the Stickle- 
backs, would show how little the habits of these 
freaky creatures had been obserTed by us. Yarrell 
enumerates seven species as decidedly British. 
Fig. IS. 




Scale a( Gnjhtig (T^y aallus migana) 

Strange to say, many of these are purely i 
in their habits, thns indicating a degree of special- 
isation, or adaptation to varying circumstances, on 
the part of the genua, which may have been the result 
of physical geological changes. Others, such as the 
Bough-tailed Stickleback (Gasteroateua acvleaius) live 
both in fresh and salt water, and so far connect the 
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extreme habits This is hy far the commoneBt of its 
kind, and is to be found in every river, stream, and 

Fig 16 




tarn, as vrell as all round the coasts, in Great 
Britain, from John o'Gtoat'a to the Land's End. 



> OIHEB 0BJXCT8. 



Tte males are well known for their pugnacity, and 

for the beantifnl colours of scarlet and green they 

pnt on in tho spring, at the 

time when they mske their 

aqnstic nests For strange to 

say this and one or two othors 

are gennine nest builders < 

Towards the middle of Apnl 

they may be observed (if kept 

in a fresh water aquarium) 

collecting small pieces of stick 

and wet moss so saturated / 

that they cannot float A pile f ' 

of these 18 made with a hole k 

on the top The stickle I 

backs then collect with their R 

mouths fine sand and tnckle ^ 

it all round the little cone 

Woe be to any invader of this 

little nest, after it has been 

formed and the female has 

deposited her ova therein ' 

8mall as the three spmed 

stickleback is— indeed per 

haps, the smallest of all oar 

British species — it does not 

hesitate to attack much larger 

individuals, and will even tilt 

at the stick you point towards scai/oFEei, magnified 

the little nest it is guarding ! The ova hatch in 
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ten dayB or a fortnight, the young remaining in the 
nest until the yolk-bag ifl absorbed. This is the 
signal for the male to leave them to themaelveB, for 
they are now Buppoeed to be able to start in the 
■world for themselTes, and no longer to require 
paternal superriBion, Not unfreqnently, the con- 

Kg. 18. 




WUbock and Neif. 



fltant care on the part of the parents in guarding 
the nest when the young are there, results in death. 
Indeed, it is a common occurrence for the parents 
to sicken and die through overmuch watching. 
These facts in the history of, perhaps, the com- 
monest of our piscine tribes, render it a most 
interesting object for the aquarium. Among other 
elliei species to be met with are the Smooth-tailed 
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Stickleback {G. leiurus), in which the males exhibit 
similar yariations of colour^ generally crimson 
and purple; and the Ten-spined Stickleback (6r. 
puffnitius), which also lives alike in fresh water and 
salt, migrating np onr rivers in shoals in the spring. 
All the sticklebacks are most voracious, as every boy 
who has angled for them is well aware. 

Space does not allow ns to do more than point 
ont the evidence onr fresh-water fishes, shells, and 
aquatic plants afford of the very recent separation 
of Great Britain from the main-land of Europe. 
And what they indicate is abundantly verified by tiie 
strata of the most recent deposits. We have no aqnatic 
plants, or mollusca, or fresh-water fish, that are 
not common to continental rivers, lakes, and ponds. 
And our English stock must have extended over 
English latitudes before the formation of the German 
Ocean, for they could not have crossed the salt sea, 
and been imported in that way. Hence, although 
geologically speaking these familiar objects have 
been in existence, in England at least, only a com- 
paratively short time, if we reckoned their occupation 
in numbers of years we should nevertheless be 
startled at the amount. Consider the great physical 
changes that have taken place since they extended 
hither — the depression of the lowest levels on the 
eastern side of England to form the German Ocean, 
the submergence of the great plain to the west, to 
form the Irish Sea. Both these seas are shallow, 
and indicate recent formation. And the occurrence 



32 HALF-HOUBS IN THE GBEEN LANES. 

of remains of pike, perch, &c., in deposits as old as 
those containing evidence of man's first occupancy 
of the earth, prove what a great antiquity, in point 
of actual time, is possessed by our fishes and moUusca, 
and tell plainly of the great changes that have taken 
place since they overspread these areas, after the 
gradual toning down of the rigorous climate of the 
Glacial epoch. 

Passing now to another group of objects of a 
lowlier kind, but not less difierentiated and adapted 

Fig. 19. 




Teeth of Paludina vivipara. 

to an aquatic life, we come to the fresh-water 
molluscs. The student is sure to find species in 
every streamlet and tarn. In the latter, especially, 
underneath the vegetation floating on the water, or 
at the bases of the sedges, rushes, and grasses which 
fringe the sides, a careful examination will dis- 
cover an abundant harvest. The Fresh-water Snails 
(Lymnea stagnalis) creep about, the epidermis of 
their shells covered with a green scum that affords 
most interesting material to the microscopist. 
Other Lymneas — pereger^ auricularis, glaher^ &c. — 
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are to be found in similar situations. The eoiled 
shells {Paludina) cannot be mistaken, especially the 
biggest, P. vivipara, which flourishes most in large, 
slow-moving rivers. We have known this species 
to be collected in the dykes of the Norfolk rivers, 
and sold and eaten as marine periwinkles! The 
teeth of all the fresh-water mollusca are charming 
objects when prepared for the microscope. Perhaps 
the most complex dental structure of this kind is 
that possessed by the Neriiina fimiaiilis^dk beau- 
tiful little zebra-marked shell, with mouth half- 




Teetn of Neritina fluviatUis, 

closed, to be found adhering to the piles, under 
water, in many of our larger rivers. In the lingual 
teeth of this species, the central tooth a is minute ; 
the teeth of the lateral areas (pleurse), termed 
uncinij are about sixty in number. The first is 
very large, and of a remarkable shape; the rest 
being slender, hooked, and toothed. As a rule, the 
teeth of the fresh-water snails are remarkable for their 
fewness, those of land snails being, on the contrary, 
marked for their extraordinary number. In marshy 
spots, such as those bordering a natural pond, may 
be found the peculiar mollusc TestaceUa, which in 
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Bome respects connects the shell-bearing snails with 
the slugs. It possesses only a rudimentary shell, 
which is placed at the further or tail end of the 
body. This shell appears to be the dwarfed repre- 
Hentatire of one that was once mnch larger, and few 
HfttiiralistB donbt that the original ancestor of the 
Tetiacella had a large shell, into which it could 
retreat at pleasure, like the ordinary land and fresh- 
water snails. The specific name of halwtidea ia 
giren to our common species on account of the shape 



Fig. 21. 




of the rudimentary shell resembling that of the well 
known " Venus' ear " shell (Ealioiia), of the Channel 
Islands. The Tesiacella does not possess horny jaws, 
and its lingual ribbon is very large and wide, being 
composed of about fifty tranSTcrse, oblique rows. 
The teeth diminish in size towards the centre, each 
row numbering about fifty teeth. The Succinea is 
another snail, delighting in moist or marshy situa- 
tions. Its shell is exceedingly delicate, and on this 
account, difficult to preserve. But it is a very 
beautifnl object, and richly deserves the necessary 
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pains which are required to prepare it for the 
cabinet. The teeth in this species are not so 
complex as in that jnst mentioned, and are usually 
three lobed. For microscope purposes, the teeth 
of another fresh- water univalve, Ancylus fiuviatilis^ 
are worth obtaining. This shell is commonly known 
as the fresh-water limpet, and you may find it with 
its base attached to the pebbles in any neighbouring 
streamlet or brook, for it is fond of clear, running 

Fig. 22. 
A transverse row of the Lingual Ribbon of Succinea putrts. 



Fig. 23. 




Portion of a transverse row of the Lingual Ribbon of Ancyltis 

fluvtatiiis. 

water. It well deserves its popular name, for it is 
the counterpart of its marine relative, on a smaller 
scale. There are about one hundred and twenty 
transverse rows in the lingual dentition of this 
mollusc. 

In the little runnels leading to our tarn, you may 
find along the bottpm, numbers of a small univalve 
shell, not unlike the Paludiiia in general form. 
This is the Bithinia tentacvlata, which forms such 
an active and elegant object in the aquarium, 

D 2 
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Equally well-fitted for the same place are the flat- 
coiled shells, termed PlanorhiSy which abound in 
various species, ranging in size from a pin's head to 
the diameter of a shilling, on the under side of such 
aquatic plants as the pond-weed {PotamogeUm). 
The largest of these is Planorhis corneus, which has 
about five whorls, with a broad, shallow hollow, or 
umbilicus, on the under side. It is a capital 
mollusc for clearing away the green scums that will 
accumulate in the best kept aquaria, and is much 
sought after for the purpose. In the summer time 
you may find it in dried up ponds, with a thin film 
spun across the mouth of its shell to prevent the 
moisture of the animal being dried up, whilst the 
creature itself is in a torpid condition. P. vortex is 
a species very commonly distributed. It is a flatter 
and thinner shell than the forementioned, and has 
more whorls, the outer being sharply edged or 
keeled. This easily distinguishes it from P. spirorhis 
which may be found in the same localities, for the 
whorls of the latter are rounder, and the entire shell 
is not so flat. P. alius is another very common 
species, taking its name from the whitish colour of 
the shell, by which, and by its five whorls, the last 
one of which is disproportionately enlarged, it may 
be readily identified. 

The Palvdina, Biihinia, and Valvaia have a dif- 
ferent internal structure than the others mentioned. 
This is especially noticeable in their breathing 
organs, which are adapted for obtaining the air 
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from the water, as in the gills of fishes. Valvata 
piscinalis is almost certain to be met with in an old 
tarn, and it is a species not difficult to distingnish. 
It has fonr well defined whorls, of a brownish yellow 
colour, and a deep hollow beneath, called the 
umbilicus. It is about the quarter of an inch in 
size. You may find it not only at the bottom of the 
water, but on the aquatic plants, up whose stems it 
frequently crawls. The teeth of this species form 
an exceedingly beautiful p. ^^ 

microscopic object, the 
central portion, a, being 
relatively larger than in 
many fresh-water mol- 
luscs. The common 

genera Lymnea, Planar^ ^^^^^ ^^ ^^^^ ^^^^^^ 
hiSf Ancylus, &c., are 
water-air breathers — that is to say, although they 
live in water, they are compelled by the peculiar 
structure of their branchial organs to rise frequently 
to the surface to breathe. The eggs of many of the 
above mollusca may be found attached to the under 
sides and stems of aquatic plants, the egg-sacs im- 
bedded in a transparent jelly. It takes about a 
month to hatch them, at which time the young 
may be seen protected by a miniature shell. 

In the rich black mud at the bottom of the tarn, 
lie hundreds of the shells of bivalve mollusca, such as 
Anodofiy Unto, &c. The former takes its name from 
the absence of any toothed projection near the 
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beak, the valves being kept together by a ligament. 
This will always enable the student to identify it 
from UniOy in the hinge of which there are distinct 
and well marked articulations. The " Swan mussel/ 
{Anydon cygneus) is the largest of all our fresh- water 
shells, often attaining the length of four or five 
inches. The heron you may have disturbed on your 
approach to the tarn, had most probably been making 
a hearty meal oflf the swan-mussels, for both it and 
the common crow are very partial to them. Pennant 
records that they will carry the closed shell to a 
height and drop it, in order to break it open in 
this ingenious fashion! There are several species 
of TJnios in British ponds, of which, perhaps, the 
commonest is the "painters' mussel," {Unio pic- 
torvm\ so called because its valves were formerly 
used by the Dutch painters for holding their colours. 
The pearl mussel {U. margaritiferus) is fonder of 
running water, and is generally found in rivers in 
the neighbourhood of mountain ranges. In the same 
runnel leading to the tarn that you found Bithinia 
you will doubtless find both Cyclas and Pisidiurriy 
small bivalve molluscs, with nearly globular shells. 
The latter genus is noted for its single siphon. In 
the stream, just where the bend has drifted fine sand 
into a heap, you may surely reckon on meeting 
with myriads of their empty shells, which have been 
swept here by the current. 

Whilst collecting or noticing the habits of these 
humble creatures, one cannot but remember the 



L 



THE FISHES, MOLLUSCA, AND OTHEB OBJECTS. 39 

important part they have played in the economy of 
our planet. All of them have a geological antiquity 
far transcending that of the human race ! The 
anodons have been in existence since the Devonian 
period, and the fossil specimens from the upper 
Devonian green sandstones of Kilkenny are seen to 
possess all the characters which still distinguish the 
genus. It would seem that when certain classes of 
animals have attained the characters best suited to 
them, evolution is arrested, and the form becomes 
stereotyped. Paludinas are so abundant in the 
upper Secondary fresh-water strata, especially those 
of the Wealden, that they form thick beds of lime- 
stone. The well known " Purbeck marble," masses 
of which you might have noticed forming the font 
of the village church hard by, is wholly composed of 
the shells of extinct Paludinse ! The Planorbis is a 
familiar fossil form in the upper Eocene beds of Hamp- 
shire, where it may be seen of a size that well suited 
the sub-tropical conditions of climate which marked 
the period when it was alive. Cyclas, Pisidium, 
Lymnea, &c., are equally abundant in beds of the same 
age. Even the existing species have a vast antiquity. 
Planorhis eorneus, P. vortex, and Valvatapiscinalis, are 
found fossil in the Norwich crag, showing they were 
living in England just before the advent of the long 
northern winter of the " Glacial epoch," when Europe 
was swathed in an ice-sheet as Greenland is now ! * 

♦ The student desirous of making himself more fully acquainted 
with our land and fresh-wuter molluscs, cannot do better than get 
Tate's work on this subject, published by Hardwicke, Piccadilly. 
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The most familiar objects one comes across hare an 
interest which science is every day intensifying, and 
which is well worthy the attention of the most 
cnltiyated minds. 

The other objects to be fonnd in any pond or tarn 
will occupy many " half-hours " on the part of the 
yonng observer. Whilst noting the shells living 
there, and dredging the weeds and mud to find them. 
he cannot fail to notice many of the smaller species 
cemented or matted together, so as to form a rough 
tube. They are the cases of Caddis-worms — 
creatures to be met with in abundance in all such 
spots as these. The objects themselves are the 
larvsB of a neuropterous fly, whose first start in life 
is as aquatic animals. They are not alone in this 
respect, many species of dragon-flies, &c., sharing 
a watery life with them. How marvellously they 
are adapted to such conditions may be seen by the 
special bronchial filaments on each side the body. 
Th^re are many more species of caddis-flies than are 
usually supposed, and as this old tarn is just the spot 
to find them if they are to be found anywhere, wo 
will draw attention to some of the commonest forms. 

Fishes, the larvae of dragon-flies, and water-beetles 
have a sharp recollection of the juicy sweetness of a 
caddis- worm deprived of its shell ! You can hardly 
get a more taking bait for fresh-water fish, than 
such a denuded larva. Hence the absolute necessity 
for such a protection as is obtained by forming a 
case of dead shells, sand, leaves, twigs, &c., which 
more than compeasates for the natural softness of 
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the body. The head and the first three segments of 
the body are hard and horny — a most useful fact 
in the economy of these creatures, seeing that these 
are the parts necessarily required to be thrust forth 
in obtaining food. The rest of the body is soft, and 
at the extremity are a series of hooks, by means of 
which the caddis-worm can take firm hold of its 
dwelling. The swellings or humps, on the body, 
which fill the case, help also to prevent the body 
being forcibly dragged out. In looking out for 
these interesting objects, you will not fail to find 

Fig. 25. 




Case of Fhryganea grandis. 

one species, the Fhryganea grandis (Fig. 25), whose 
case is invariably formed, not of shells, but of pieces 
of leaves and other vegetable matters so cemented 
together that they form a cylindrical tube. You will 
notice that the pieces are arranged spirally, either 
from left to right, or from right to left, generally the 
former. The tubes are of nearly equal diameter 
throughout, and the larva of this species has the 
power of turning itself inside, and thus of presenting 
its head at either end as it may wish. Not less 
common than this species of caddis-fly, are the larvfo 
of another genus, named LimnephiluSy or " pond- 
lover." One of them (L. rhmnlicus, Fig. 26) uses 
pieces of moss, cut lengths of rushes, grass, &c., and 
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arranges them in a transverse and oblique direction, 
BO as to form quite bulky masses. Another corn- 
Fig. 26. nuon species {L. jlavicornis) is not 
at all particular as to what materials 
it uses in forming its cases, as the 
following sketches will show. Shells 
are employed very abundantly, and 
most of the caddis-worm cases to be met with in 




Fig. 27. 



Fig. 28. 



Fig. 29. 




Fiff. 00. 










Fig. 32. 




Cases of Limncphilus jlavicornis. 



any ditch or tarn, are the work of this particular 
species. Indeed, the jlavicornis seems to be ex- 
ceedingly capricious in its selection of building 
materials. At one time it will choose only seeds, at 



THE FISHES, MOLLUSCA, AND OTHER OBJECTS. 43 

another only shells or grains of sand. The shells 
are often fastened together even when their inmates 
are yet alive, and the latter have to put up with this 
forcible captivity till such time as the larva shall be 
transferred to its next or winged stage of existence, 
and the cementing material binding the elements of 
its former case together, shall be dissolved away. 
Another common form of caddis-worm case is 



Fig. 33. 




Case ot' Limyicphilus i'nuittis. 



Ficr. 34. 




Case of AnahoUa nervosa. 



made by an allied species, L. lunatus, which, like the 
species of an allied genus, Anatolia nervosa^ makes its 
tube of fine sand, or the equally fine fragments of 
fresh-water shells. In both these species, the case 
has attached to it small twigs or other pieces of 
wood, as balancers. These twigs often extend far 
beyond one end of the tube. In hunting for these 
" small deer," it is more than probable you may 
come across another species of caddis-worm called 



44 HALF-HOCBS IN THE GKEBN LAKES. 

Limnephilita^dlrmidus (Fig, 35), wtose case is formed 
of entire leaves, or large pieces usually of willow or 
poplar. Sometimes, it is composed of pieces cut out 
from the stems of bulrushes, &c., and flatly laid 
over each other, so as to form broadisb masses. In 
the interior of these is the slender tube containing 
p. 3, the larva. The leaves, &c,, form a 

capital protection, and yoa have 

• to pull the pieces quite from each 
other before you can fully decide that 
they were formed as worm-tubes. 
We have also caddis-cases of yet 
other species, with straight or curved 
tubes, sometimes gradually tapering 
Oae or Limncpiiiiut to one end. Such are the cases of 
M-^iftw. Sericostoma, Selodes, &c. They are 
„.^ „. formed of sand, or very small stones, 

neatly cemented together. Some 
species of Sefodes make delicate 
little tubes, entirely formed of 
silfcy secretion, without any admix- 
ture of extraneous objects. Not 
uncommon in ditches and tarns, is 
the caddis-tube of the MoJanna 
c>J7s^od6>. ^^^^'^ (Fig- 38). It will be met 
with most abundantly in ponds 
having a sandy bottom. The tube is long, broad, 
and rather flattened, and is composed of flne sand 
grains cemented together. The upper surface, at 
the front end, projects over the larva, so that it 
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Fig. 38. 





Cases of Molanna 
angustata. 



forms an ingenious covering whenever the larva is 
forced to protrude its head in search of food. These 
larvae generally live on vegetable 
matters, although they have 
been said to be not indifferent 
to the ova of fishes, &c. The 
mechanism of the tubes of caddis- 
worms is, geologically speaking, 
very ancient; for similar cases 
are found in such abundance in 
the Miocene strata of Central 
France, that actual rocks are 
composed almost wholly of their remains. 

The larvae of the Ephemera and Water-beetle 
{Dytiscus) inhabit the same water, as many small 
fishes find out to their cost, for these creatures are 
as ferocious, after their kind, as the greater land 
camivora. The latter feeds on tadpoles, and keeps 
down the tendency to swarm of these reptilian 
progeny. The Dytiscus is especially fierce, and, 
when kept in an aquarium, will not hesitate to 
attack the stick that is pointed near it. One grip is 
generally sufficient to settle a poor tadpole, as the 
jaws actually meet through its sides. To the mi- 
croscopist the breathing tubes (trachese) of this 
insect are very interesting. The best way to obtain 
them is to make a careful incision along the centre 
of the back with a pslir of fine scissors. After a 
prolonged soaking in acetic acid, and repeated 
washing, the skin may be removed almost entire. 
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The tracheal or breathing system of the Ephemera 
must be served in the same way, to obtain it as a 
microscopical specimen. It is, howeyer, much more 
difficult to manipulate, on account of the fragility of 
the leaflets. 

Space only allows brief reference to the surface 
insects, the well-known AVhirligig Beetles {Gyrinus 



Ficj. 39. 



Fig. 40. 





Larva of Ephemera. 
6. Natural size. 



Larva of Dytiscus. 



natator), to be seen going through their fantastic 
quadrilles on the surface of every stagnant pool. 
But these humble creatures have a fair geological 
antiquity; for the Forest bed, cropping up from 
beneath the glacial deposits of the Norfolk coasts, 
shows that this same species was in existence long 
before England became an island for the secdnd time. 
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and when the eiiBting German ocean was the site of 
a lake. The prepared legs of this leetle are good 
objects for the microscope, either for transmitted or 
polarised light. Whilst searching for things that 
can thns be tamed to use, do not let ns forget the 
common "Water Fleaa, -whose antiquity is greater than 
that of any object wo have 
yet mentioned. The shales 
overlying many of oar coal , 
seams are qaite fissile, owing \ 
to the myriads of fossil cases 
of these creatures which 
strew their surfaces, and 
thus cause them to split up 
readily. In every fresh- 
water deposit, of every geo- 
logical age, yon find remains 
of fossil water -fieas ; and it 
is surprising how little the 
general type has altered 
throngh the thousands of 
centuries that must have 
elapsed since they were 
called into existence ! The 
living forms are quite visible to the naked eye, bnt 
it requires optical aid to bring out their individual 
beanties. You may be certain of finding several 
species in any decent pond or tarn. The commonest, 
perhaps, is Daphnia pulex — the typical water-flea 
(Figs. 41, 42). The following illustrations show them 
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as they appear under the microscope, when viewecl 
by a one-inch objective. The eye is a very bean- 
Fig. 42. 




Saplmia palex (ftmalB'. 

tifnl object, having abont twenty lenses, whilst 
the month is seen to possess really a complicated 
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apparatns. Where there is duck-weed growing on 
the sarfoce of the water, there you may expect 
to find this speciea in particular, in the greatest 
abundance. The females are much commoner than 
the males, and may be found throughout the year ; 

Fig. 43. 




Daplmia idn^eri (female). 



whilst the males are generally only to be obtainei] 
in the antamn months. Dr. Baird enumerates 
Beven British speciea of water-fleas, of which D. 
aehafferi is perhaps most common, next to D, pxilex. 
It may be readily known from the latter by its 
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greater size, altbongh its eyes are smallet in com- 
parison. Another species,, common abont London, is 
D. vdula (Fig. 44), or the " spineless " ^atet-flea, bo 




Dupnnia tctala (femnle}. 
called on account of its not having the spine at the 
end of the body, which is so distinctly seen in the 
(iforementioned species. Two other siMcies, D. reii- 
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eulata and D. mwrronaia (Figs. 15, 46), complete 
onr present list. The latter has been also found 
in the neigbboarhood of London, bnt neither ia ao 
common as those fint referred to. 

The Ct/dops, although frequently very abandant 
in old tarns, ia a very different object to the water- 
Seas, though belonging to the same natural history 
group. Yon may find it in sncb spots as that we 
have been investigating, abotit June or July, When 
Fig. 45. Fig. 46. 




I>aphnia reticulata (female)' Daphnia maamaata (femsU). 

magnified, yon see that its name is not badly ob- 
tained, for it is a miniature, aa far as its sight is 
concerned, of those fabnlons one-eyed monstera of 
Greek mythology, employed by Vulcan to forge the 
thunderbolts of Jove. Ita form ia elegant, and is 
clad in a transparent horny shell, composed of many 
pieces dovetailed and jointed together like a piece of 
ancient armonr. In the common species, Cyclops 
quadrieomit, this covering consista of ten plates or 
E 2 
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segments, fonr of which encase the head and thorax 
in such a manner that no division is perceptible 
between these two parts of the body. The re- 
mainder of the segments are devoted to the pro- 
tection of the abdomen, &c. This horny shell- 
covering answers a double purpose. It protects the 
soft and seemingly gelatinous body from injury, and 
also serves as an external skeleton for the attach- 
ment of the various muscles and articulations. It is 



Fig. 47. 



Fig. 48. 



Fig. 49. 




Antenna of Young of 
Cyclops quadri' Cyclops, 



comis. 



Cyclops qftadricomis 
(female). 



in the first and largest of the segments of the 
armour that the solitary eye is placed, which has 
earned for the creature the name of Cychps. The 
antennse are double, and are placed on either side 
the eye ; hence the specific name of quadrieomis. 
In the female, the largest pair of antennae are longer 
and more tapering than in the male, and are as 
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transparent as if they had been made out of spun 
glass. Those of the males are thicker and shorter, 
swelling towards the tips. By means of the antennae, 
therefore, the student will not find it diiBSicnlt to 
distinguish the sexes (Fig. 47). In its progress 
through the water, the cyclops moyes with a rapid 
jerking motion, which may be best seen in an 
aquarium, when it is between the eye and the light 
Its principal propelling organs are five pairs of 
oar-like feet ; each foot consists of a common stem, 
from which spring two jointed branches, liberally 
supplied with short, bristly appendages, called setas. 
The female cyclops may, in July, be further distin- 
guished from the male by its external ovaries, which 
hang suspended from either side the end of the body 
like bunches of grapes (Fig. 49). So abundantly 
do these creatures multiply, if left undisturbed, 
that it has been calculated one female, in the course 
of a year, would become the progenitor of nearly 
four millions and a quarter of young ! Nothing can 
be more unlike the parent cyclops than the young, 
as may be seen by Fig. 48 ; and indeed, for a long 
time it was classed by naturalists as a distinct genus. 
It is only by repeated moulting that it eventually 
attains the parental resemblance. The water-fleas 
and cyclops are, without doubt, the staple food, not 
only of fishes, but of other aquatic creatures as well 
— an end for which their marvellous powers of re- 
production remarkably fit them. 

In such places as these tarns, it will be next to 
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impossible for yon to pull out an aqnatic plant 
without finding one, if not two species of that inte- 
resting little zoophyte, the Hydra. As an object for 
the aquarium it is unequalled, for there you may 
more distinctly see it, and watch its daily life, which 
is full of interest. Some of our readers may be 

Fig. 51. 




Seooud sUige (mnguified) in development of Hydra. 

acquainted with the experiments of Trembly on this 
creature, than which none ever more fully proved the 
tenacity of its life. He found that by turning the 
polyp inside out, as you would the finger of a glove, 
no harm was done, but that the hydra seemed quite 
as able to digest with its new stomach as with its 
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old one ! Cntting a hydra to pieces not only did it 
no injury, bat actually conferred a benefit, for each 
fragment budded into a distinct animal! Lately, 

F.g 52 




DeTetopmeDt of Foot-itslk cf Iljdra, iii^tufi«d. 
few men have devoted so mncb attention to onr 
English hydras as Mr. James Fnllagar, of Canter- 
bury. That gentleman has kept hydras for years, 
and his obaervatioES upon them are very interesting. 
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He noticed tbst, in winter, man; specimens of Eydra 
vulgaris were stndded witli little ronnd, white Itimps. 
These bnrst, and extruded spermatozoa, as seen in 




Fig. 50, h. The sperm cells and the ovi-sacs are fonDd 
in the same polyp, and the omm sinks to the bottom 
of the water and lies hidden in the mnd. It is from 
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this OTum that a new hydra will be evolved in the 
following spring. The first stage in the development 
of a new hydra, from an egg, is very curious. When 
first observed they are mere minute rounded lumps 
of jelly, with starlike tenacles. When more ad- 
vanced, the rounded part is lengthened into a small 
foot-stalk (Fig. 52). The latter is still further 
lengthened, and now the individual is supposed to 
have arrived at a state of maturity. 

Mr. FuUagar found he could multiply the hydras 
in his aquarium by cutting them up into slips as he 
would plants ! So little did they seem to suiBfer by 
this process that when the upper surface of an 
individual was cut away from the stalk, the tentacles 
immediately seized on a water-flea that happened to 
come incautiously within their reach (Fig. 53). 
Much more complex though the latter creatures are 
than the hydra, when the tentacles close over them 
and the water-flea is absorbed, it has to give up the 
ghost, and submit to have its animal substances 
digested. The little green hydra {H. viridis), also 
to be met with, although not always so commonly, in 
the same places as the vulgaris^ does not appear to 
difier in its habits or general organization. Both 
species seem to have the power of benumbing or 
paralysing the living objects that come in contact 
with their tentacles, in a similar manner to that 
possessed by sea-anemones. Mr. FuUagar discovered 
that this stinging power was due to the presence of 
certain fine threads contained in the numerous 
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tubercles with which the tentacles are thickly beset. 
These are called " urticating threads," and the animal 
seems to have the power of thrusting them forth at 
pleasure. By pressing the tentacles of a hydra 
between two pieces of glass, Mr. FuUagar forced 
these nettling or "urticating" threads out. The 
tentacles are rendered very powerful weapons of 
retention by means of the three recurved booklets 
attached to them. Myriads of these arrow-headed 
stings are crowded on the tentacles, and yet the 
full grown size of the little hydras rarely exceeds 
a quarter of an inch ! 

One can hardly wonder at the revolution which 
has taken place in natural science within the last 
fifteen years, when we consider how that wonderful 
instrument, the microscope, has opened our eyes upon 
the fulness of the animal kingdom. Even to glance 
at the multitudinous objects which this tarn could 
aflford — at the Algae which mantle its shallower 
surface, or the Desmids which might be skimmed oflf 
its mud — would occupy a little volume. The latter 
are among the most elegant of natural forms, and 
their ornamentations might be studied for the arts 
with considerable profit. Perhaps on the same 
leaves or stalks of water plants as those where you 
secured the hydras, your sharp and trained eyes may 
detect those even more wonderful, because more 
highly organized creatures, the Kotifers, or "wheel 
animalcules." Many of the wheel animalcules, 
however, are free swimming, active little animals, 
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Fig. 54. 



any standing water, is the llotifer vidgaris (Fig. 54). 
Some, of them, as the Melicerta ringens, and others, 
surround their fixed bodies with a caddis-worm 
like tube, made up of small pellets. 
Perhaps the Floscularia is one of 
the most beautiful of all the wheel- 
animalcules. Like the rest, it is 
usually to be found adhering to the 
fresh-water plants. It has a gela- 
tinous case, and is exceedingly trans- 
parent, so much so that unless the 
eyes aro sharp and to some degree 
trained what to look for, you are apt 
to pass it by. Frequently its pre- 
sence may be known by a number 
of minute algae and other substances 
attached to it. Its food consists 
of small algaB, or rather of their 
spores. When searching for them, lioti/er vulgaris. 
it stretches itself out of its case, and expands its 
" wheel," or ciliated disk, which consists of a number 
of long and delicate tentacles spread out in fan-like 
form from the lobes which surround the mouth. In 
the species figured {F, cormUa) there are five of these 
lobes, as well as the so-called horn (a), whence the 
specific name. You may notice, if you watch the 
motions of this creature carefully under the micro- 
scope, the currents running into and out of the 
mouth. The ova are usually deposited at the base 
of the foot. 
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Flotcularia conxtla, maEnified. 
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selves. Within eacli globe may be aeen smaller 
globes, fashioned precisely like the parent. Even 
within these enclosed yonng, not nnfreqnently yon 
may perceive a third generation in embryo ! When 
vievfed through the microscope with a higher power, 
the green spots seen at the crossing of the lines, are 
made ont to be bunches of delicate hairs, by means 



Fig. 5G. 




of which, it is more than probable, the volvox is 
enabled to move through the water. 

Much rarer than the preceding aquatic forms, but 
a species which it is very likely may be met with in 
our old tarn, ia the beautiful fresh-water polyzoon, 
Plumatella — one of the most exquisite objects in the 
entire animal creation. It is very nearly allied to 
the " sea mats " (Flmlra) of our coasts, so that its 
organisation is really very complex, being little 
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lower tlian that of the 
mollasca, to which 
they are in many 
respects related. In 
Fig 57 is a colony of 
these creatures, at- 
tached to the stem ^ /»«, 
of the common water t"*^^' 
crow-foot, as seen hy \ "^ n^ 
an ordinary pocket- 
lens. The month is 
surrounded by nnme- 
rons tentacles, which 
sweep the- water ac- 
tively in search of 
food. The organ 
bearing these is tech- 
nically called the 
lophophore, or "crest- 
bearer," and it is 
generally of a horse- 
shoe shape. It is 
difficult to give an 
adequate idea of this 
beaatifnl object by 
means of a woodcut. 
The play of the cilia, 
the whirl of particles 
towards the month, 
together with the 
ever - shifting and 
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gtaceful movements of tlie whole organ, and of each 
tentacle separatoly, must be seen to be thoronghlj 

appreciated. 




And now we leave our young student, after having 
directed his attention to the principal objects of the 
tarn, to male his way for himself. Every new 
form identified will be to him a fresh source of 



THE FISHES, MOLLUSGA, AND OTHEH OBJECTS. 67 

pleasure ; and such intimate knowledge of and ac- 
quaintance with the Creator's works cannot but 
exercise a chastening and subduing effect upon the 
mind. In after years, too, the naturalist will re- 
member the outings which these studies necessitated 
as among the sunniest spots of his life, when dull 
cares fell off his shoulders, as Christian's burden did 
at the open sepulchre, and his mind was elevated 
and purified by a more intimate association with 
God's creatures. 
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OHAPTEE III. 

THE REPTILES IN THE TARN AND THE GREEN LANES^ 

EFOEE leaving the pond, let us devote a 
few minutes' attention to other of its 
occupants against which a good deal of 
foolish prejudice has been long enter- 
tained — foolish because ignorant. We allude to the 
reptiles which find a congenial home amid the 
aquatic weeds and other plants, and which, perhaps, 
have amazed yon not a little when you were attempt- 
ing the difficult task of angling in the few square 
inches of the clear surface. You observed your 
float bob under water at an angle of forty-five 
degrees, with a rapidity that caused you to clutch 
your rod convulsively, thinking that nothing 
less than a three-pound tench could have produced 
the commotion. What a feeling of disappointment,, 
nay, of disgust, was yours, when you carefully 
" struck " your prey, and, on hauling it ashore, saw 
a poor little eft, that you durst not disengage, 
fastened on the hook ! Many a time have we seen 
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isncli disappointments revenged, and such captures 
disengaged, by the cruel process of pounding the 
latter under the heel. 

It was formerly a common and general belief, and 
we have personally met with not a few instances of 
it, that many of the diseases incident to cattle 
resulted from the latter drinking water in ponds 
where efts were unusually abundant. Ancient 
superstitions linger longest among our agricultural 
populations, and, even when these have begun to 
-doubt them, they still " survive " among the children. 
Hence the tales told by the latter, with feelings of 
breathless awe, pretty much represent the same 
narratives as repeated by their elders not many 
generations ago. We have a lively recollection of 
the way in which the poor efts or newts were 
regarded by our childish playmates. The common 
belief was that the toad could " spit fire," and the 
convulsive action of the throat, caused by these 
reptiles being obliged to swallow their air instead of 
l)reathing it, was sincerely regarded by us as a sign 
that the toad " was getting ready to spit !" On the 
other hand, it was equally an orthodox doctrine with 
us that the efts or " askers," as they are generally 
<$alled in the north of England, could emit venom. 
With what feelings of awe did we regard the boy 
-who was bold enough to handle one of these reptiles ! 
Not even the Maltese looked with greater fear on 
St. Paul when he handled the viper. Equally, it 
^as an unquestioned belief that the poor, elegant 
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blind- worm could ''sting," and the forked tongue, 
both in this reptile and the common snake, was put 
down as the sting itself. We may smile at these 
childish notions, but in our opinion there is a serious 
side to them. These erroneous ideas, as we have 
seen ourselves, were the means of inciting children 
to stone frogs and toads to death, and to destroy 
reptiles of every kind whenever met with. They 
were thus the means of introducing innocent child- 
hood to acts of cruelty and destruction, and of 
forming habits which, in after life it may be, were 
exercised upon other and higher objects than 
reptiles. 

The water newts occupy the lowest natural history 
position among the reptiles. Professor Huxley 
groups them along with fishes, under the name of 
Ichihyopsida, or "fish-like," on account of their 
possessing gills during the earlier periods of tl^eir 
development and for other structural reasons. They 
are generally comprehended under the class name of 
Amphibia, in which they appear side by side with 
our frogs and toads. The young of this group of 
animals are familiar to us under the name of 
tadpoles, in which stage they possess true gills, 
fitted for breathing the air dissolved in water. In 
all cases, however, true lungs are eventually de- 
veloped, even in those genera where the gills are 
retained through life. All the amphibia, too, pass 
through some kind of metamorphosis after leaving 
the egg. In the great majority of cases, ifaey 
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commence life as wator-breathing larv8B, when they 
are provided with gills; whilst in the adult state 
respiration is carried on by means of true lungs. 
The gills are generally external, and placed on the 
sides of the neck. Frogs and toads usually possess 
two sets of gills, one external and the other internal. 
The former, however, are the soonest lost. The 
true lungs of the amphibians never reach such a 
high stage of development as is to be found in the 
true reptiles. 

Let us give precedence to size, and select the 

Fig. 59. 




The Great Water Newt. (Triton cristatus). 

Great Water Newt (Triton criaiatus), for our first 
example. It is almost sure to be found in one of 
these old tarns, although it is not so common as the 
Smooth Newt. Its name would lead you, perhaps, 
to expect a larger-sized creature, for its length 
rarely exceeds six inches. It is very voracious, 
feeding on almost anything it can come across, even 
the smaller smooth newt having to serve as an 
occasional repast. The aquarium has done a great 
deal in English families towards familiarising the 
young with common natural history objects; and 
there can be little doubt that the knowledge thus 
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gained has greatly dispelled the ignorant prejudices 
against them. Among others, the newts have come 
in for a share of observation, and very pretty, grace- 
ful objects do they look when in the aqnarinm. 
The Great Water Newt is not such a favourite in 
this respect perhaps, as the Smooth Newt, its rough 
warty back having rather a repulsive appearance. 
This is relieved, however, by the bright orange 
colour of the belly. The eggs of this species are 
generally deposited early in April, and their de- 
position goes on till July, Both by this species 
and the Smooth Newt, the eggs are carefdlly and 
skilfully enclosed in the leaves of aquatic plants, 
Mr. EUgginbottom states that if a plant with long 
leaves be thrown into a pool where there are Tritons, 
for only a single night during the breeding season, 
it will be found on the following morning to have a 
number of its leaves folded, and within each fold an 
egg. If everything goes on right, in a fortnight 
the egg has so developed that it forces the folds of 
the leaf open. In three weeks, the embryo is fully 
formed, and the young tadpole swims away, to feed 
most voraciously, even on the tadpoles of the smooth 
newt. For three months the young are purely 
aquatic, breathing by gills alone, and showing no 
signs whatever of any legs sprouting. After that 
period, however, an important change sets in. The 
legs are formed, the fore-limbs first — this being the 
reverse of the development of the young of frogs. 
In proportion to the rapidity with which the legs 



BEPTILES IN THE TAEN AND THB OREEN LANES. 73 



are formed the gills are absorbed, and thns their 
material so far goes to form the limbs. At length, 
just at the time when the legs are so far perfected 
as to enable the triton to leave the water, the gills 
have been lost altogether, there being no further 
use for them. No doubt, many of our readers have 
been puzzled at the various different appearances 
which the same species of triton presents. These 

Figs. 60 and 61. 
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-c^ 



Great Water Newt, at end of first and second years. 

are due to the fact that it takes three years to 
develop the newt to maturity, and the different 
stages of that period are represented by peculiar 
external appearances. Thus, at the end of the first 
year of its life, the triton is only two inches long, 
at the end of the second year, three inches, at the 
ond of the third four, and at that of the fourth it 
will be found to have reached its greatest size, 
which is five' or six inches. Not until the hreeding 
season of the third year, does the crest along the 
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back begin to show itself. Then also, the tail 
expands, and a permanent silver stripe appears 
along each side. Mr. Higginbottom states that the 
triton does not return to the water till the end of 
the third year, when it begins the work of repro- 
ducing its species. It then becomes extremely 
voracious, and the male assumes its full crest, 
which, however, only lasts three months, as it 
disappears when the female has deposited the ova, 
and both sexes then return to a terrestrial existence 

Ficr. 62. 




Male ot' Smooth Newt. 

until the following spring. During winter they 
hybernate, generally in some damp spot, where 
scores may sometimes be found rolled together into 
a ball. At this period, respiration is very low, and 
is carried on by the external surface of the skin. 
No food is taken, as none is required ; extra tissue 
having been laid up against this emergency. 

The common Smooth Newt is that which is 
generally known as the "Eft" (Lissotriton ptmo- 
tains), with us it is by far the commonest of its 
kind. Its skin is smooth, and thus it may always 
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be distinguishod eren from the juvenile stages of 
the Great or Warty Newt. Beneath the throat is a 
kind of collar, and the male, during the breeding 
season, has a beautiful Fig. 63. 

continuous crest, run- 
ning from the top of the 
head to the tail. This 
crest is regTikrly fes- 
tooned along its edge. 
The upper parts of the 
smooth eft are of a light- 
brownish grey, inclining 
to olive ; whilst the under 
parts are of a yellow, 
and, in the spring, of 
an orange colour. Both 
sexes are spotted, the 
male most. The entire 
length of this species, 
even at the adult stage, 
never exceeds four inches. 
Like the great water 
newt, this species pre- 
sents different appear- 
ances during the various ^ „ 

. /» .'i /» Calhtriche vema^ with leaves con- 

StageS of its career from taining Ova of Newt. 

the ex-tadpole state to that of full maturity. Mr. 
Bobson of Elswick, has carefully watched the larval 
stages of this species, and made the results of 
his observations known in two capital papers con- 
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tributed to * Science Gossip ' in 1872. Its eggs were 
deposited in the folds of the Callitriclie vema^ 
similar in manner to that already described in the 
preceding species. In thirteen or fourteen days, 
these were hatched, the larvsB being about three- 
eighths of an inch long, with largo eyes, and an 



Fig. 64. 




Showing different stages in De\ elopment of Ova, from 1 to 4, &c 

amber coloured body. The breathing organs (gills) 
are now so transparent as to be scarcely visible. 
As the eggs approach the time of hatching, the 
development of the young tadpole within is plainly 
visible, even to its changing its position, until it 
bursts the egg with its minute head. 

It is of this species that the tales are so common 
regarding its venomous character. We need not 
stop to refer to them further, as our readers most 
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hare come across them at one time or another. Still 
less need is there to contradict them, or to show the 
fallacy of believing that one of the most harmless of 
God's creatures can in any way be connected with 
evils like those recorded to have been produced by 
it. Both male and female newts cast their skins 
frequently, and these, in the aquarium, may be seen 

Fig. 65. 




Fig. 6G. 



Female of Smooth Newt. 

settling at the bottom. By dint of a little care the 
exuvium may be collected, by floating it over a 
glass slip, and allowing it to dry. It will then be 
seen to be a perfect envelope, having been moulted 
from every part. 

The Smooth Newt soon gets accustomed to the 
aquarium. We have kept 
them, and bred from them ; 
and remember how they 
became accustomed to our 
tap on the glass front of 
the aquarium, which tap 
had became associated in their experience with 
small bits of beef or worms, with which we fed them. 
The tadpoles of this newt are very bright, cheerful 
objects, and the aquarium soon looks lively with 
their constant and graceful movements. 




Tadpole of Newt. 
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etrings, the former about Maicb, about tlie roots of 
plants, or totting weeds, and this too in enormoua 
quantities. The geographical distribution of the 
common frog is as remarkable as its exceeding 
commonne^. It is widely spread over Europe, from 
north to sontb, except, perhaps, Ireland, where it 
does not appear to have been naturalised until about 
one hundred and fifty years ago. It is now more or 
in that country — a fact this, which 

Fig. 67. 




Spawn of Frog. 

proves that Ireland is not unadapted to it, and 
that the reason the frog does not occur there in- 
digenously, is duo to certain physical disturbances 
which took place before it had been dispersed so far 
to the west. The late Professor Edward Forbes 
worked out the theory of the distribution of reptiles 
in the British islands in a most remarkable manner. 
Ab every one knows, they are not so abundant in 
Ireland as they are in England, and popnlar tra- 
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-afterwards, however, two little projections appear 
1)eneath the skin and muscles of the front and hind 
parts. These increase in size, are supplied with 
nerves and veins, and presently the shonlder and 
hip-bones are developed. The tail now disappears, 
l)eing no longer required, but in its gradual dis- 
ttppearance it has not been useless, for it has been 
absorbed, and thus its substance converted into the 
now more important organs. With the tail also 
disappear the gills, for the true lungs have been 
developed meantime, so that by the period when the 
legs enable the creature to quit the water, the 
substitution of lungs for gills also enables it to 
breathe the atmosphere. 

The frog tadpoles are deadfuUy voracious, and are 
•confirmed cannibals. No sooner does one die than a 
hundred come to the funeral, and give it a decent 
interment in their stomachs ! Nay, let one appear 
sickly, and it will be the signal for the rest to worry 
it into the desirable condition of fopd ! The dense 
^een scum, or confervoid vegetation which mantles 
the surface of the stagnant tarn, appears to be the 
legitimate food of the young tadpoles, but the adult 
frog itself is insectivorous. According to Mr. M. C. 
Oooke, its favourite food consists of minute insects, 
Tsuch as green plant-lice, other and larger insects, 
small slugs, &c. He goes on to say, '^ This habit 
t)ught to procure for frogs, not only the protection, 
but the fostering care of gardeners and all culti- 
Tators of the soil. How much less cause would they 

a 
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have to complain of insect enemies, if they wonld 
but exercise more care in the preservation and 
increase of toads and frogs ; and establish on their 
own domains a kind of ^ local game law/ instead of 
winking at the persecution, if not really encouraging 
the extirpation, of their best friends!" We dis- 
tinctly remember favouring the frog above the 
toad, in own boyish days. We knew nothing of 
its insect-destroying benefits, but it was an article 
of faith with us that, " frogs made the water clean !** 
In the winter time, the frog, like other of our 
indigenous reptiles, hybernates in holes, &c., to be 
revived by the warmth of the ensuing spring. 
Not unfrequently, when the hybernating period is 
drawing on, they get into queer holes — into crevices 
of trees or rocks, or down deserted coal shafts. 
Should they get into some of the crevices which are 
afterwards filled up, either by infiltration or by the 
rocks closing, then they may be come across as 
"frogs in the solid rocks," to furnish wonderful 
paragraphs for country newspapers ! For we may 
dismiss at once the idea about these or any other 
reptiles having been preserved alive since the rocks 
were formed. Experiments have proved that hyber- 
nating frogs are not able to live in such masses as 
plaster of Paris more than twenty years. We know 
that however slowly a fire burns, it ijcill hum out xn 
time if no fresh fuel be added. And, as these 
imprisoned frogs are slowly absorbing their own 
tissues even when hybernating, and there is no 
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possibility of obtaining fresh food to snpply the 
waste, death must ensue in a greater or less time. 
Hence when living frogs are found in rock fissures, 
we may safely conclude that they cannot have been 
there many years, even if they have been there so 
long. 

Our common British frog is not the same species 
as is eaten in France, although we long believed 
that it was. The latter is the Edible Frog (Bana 
esetderda), and is rather rare with us ; not absent, 

Fig. 68. 




Head of Edible Frog. 

as some naturalists have supposed. Nay, we have 
actually introduced it into British gastronomy, 
and frog's legs may be bought in tins whenever 
the reader should feel inclined to experiment on 
a new article of food. The edible frog, in its choice 
of habitat, nearly resembles its commoner relative. 
It is not difficult to identify by its greater size, its 
triangular shaped head and prominent eyes. The 
body,- in some respects, partakes of the character of 
the toad, in being covered with a series of scattered 
warts. Its colour is generally of a greenish tint, 
and its length about three inches. The hind legs 
are the parts selected for food, and these are said, 



G 2 



84 HALF-HOUBS IN THE GBEEN LANES. 

when stewed, to taste like the flesh of young rabbits. 
The edible frog occurs in Norfolk, but there is reason 
to believe it has been introduced there. In the fen 
districts of Cambridgeshire, however, it seems to be 
indigenous, but rare. During summer evenings, it 
is almost certain to make its whereabouts known, by 
its much louder and more musical note than that of 
the common frog. This louder note is produced by 
certain vocal sacs or bladders, placed near the angle 
of the mouth. Out of the nine species of frog found 
on the Continent, only two are met with in great 
Britain ; whilst out of the three species of European 
toads, two are natives of this country. It will be 
seen, therefore, that Professor Edward Forbes' view is 
not without strong evidence in its favour. 

Our Common Toad needs no description. We are 
sorry that prejudiced ignorance continues to impute 
to it so much power of inflicting injuries, for this 
poor reptile is regarded, in consequence, as a sort of 
zoological pariah, to be shunned, stoned, or killed 
whenever found. It is the type of the ugly and the 
foul, and our literature continues to hand down and 
cherish this ignorant idea about the " bloated toad !" 
All there is harmful about this poor beast is the 
secretion of the skin, which is acid, and evidently 
protective. Many a young and playful puppy that 
has endeavoured to carry a toad in its mouth has 
found out the properties of this secretion to its cost, 
and the foaming at its mouth has plainly indicated 
its disagreeable nature. But, to the dog's master, 
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this was only another proof of the venomous charac- 
ter of the reptile, and an additional reason why it 
should be destroyed! This "toad's envenom'd 
juice " has long been known to the ancients as well 
to the moderns. 

And yet, this common object is far more intelligent 
than many of its congeners. It is easily tamed and 
domesticated, as is also the Natterjack {Bufo 
ealamUa). We kept a pair of the latter a long time, 
and they seemed quite to know their keeper and 
their home. By means of its long folded tongue 
the toad is very quick at catching insects, and so far 
is a most useful aid to a careful gardener. We are 
very glad to notice that the custom of keeping tame 
' toads in gardens and hot houses is increasing, and 
we have never inquired as to the result without 
finding the gardeners full of praise of the working 
qualities of their reptilian assistants, and possessed 
of a fund of anecdotal information respecting their 
habits. You may always know, when the seem- 
ingly impassive toad is on the alert. The sure 
sign is a curious twitching movement of the hind 
toes. As is well known, toads are in the habit of 
moulting their skins, but it may not be so generally 
imagined that this cast off coat is turned to practical 
use by the toad eating it ! Just before moulting, 
the toad may be seen rubbing and pressing against 
its sides with its feet. The skin then begins to 
burst open along the back, the toad meantime 
rubbing away until the loose skin is gathered into 
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folds along the sides and hips. Then, grasping one 
hind leg with both the front ones, it draws the skin 
off as if it were a pair of stockings. The skin on the 
other leg follows in a similar manner, and so, in 
short, does the rest of the loose skin. When all this 
is finished the toad makes a hearty meal of it. 

As Mr. Cooke remarks' (' British Beptiles '), the 
toad is much more terrestrial in its habits than 
the frog. Like the latter, its ova are deposited in 
water, and its larva are tadpoles, and therefore fitted 
for an aquatic life. " Toad rudd " or " spawn " may 
be known from the ova of frogs by its being arranged 
in double chains, and not deposited in a mass. The 
natterjack toad deposits its spawn in a similar 
manner, and its young also assume the tadpole form 
— a common feature of the amphibia. Calculations 
have been made to show the wondrous fertility of 
the toads, and it has been computed that the female 
natterjack does not lay less than nineteen thousand 
eggs ! It is well such is the case, and, as you may 
see in the shallower parts of the tarn, nothing less 
than an enormous fertility could develop such hosts 
of tadpoles, for the water is perfectly thick and 
black with them ! But think of the enemies to 
which they are subject, and how many of them! 
The fierce larva of the dragon-fly, of the great water 
beetle, the boat-flics, newts, fishes, sticklebacks, &c. — 
the tadpole has all these to withstand ; and the chief 
defence of the species, if not of the individuals^ is 
that it brings forth such a numerous offspring 1 
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The Natterjack, or " yellow-back," as it is some- 
times caUed, is yery uidike the common toad in 
many respects. Its distribution is not so extensive, 
bnt where it does occur, it often does so plentifully. 
The eyes in this species are more projecting, and the 
line of bright yellow running down the middle of 
the back, is not only a good means of identification, 
but shows the origin of its common name. Its 
chief peculiarity is the rapid manner with which it 
can run, almost like a mouse. Not less surpris- 
ing is its climbing powers, for it can surmount 
anything that comes across its path. When suddenly 
found, it has a knack of shamming death — a 
trick very common among the lower animals. In 
some parts of England, the natterjack is distin- 
guished by the country people from the common 
species, by the well-earned name ojf the "Walking 
toad." Mr. Cooke thinks that the name "natter- 
jack," is derived from the Anglo-Saxon naedre, 
" nether," or " lower," (in allusion to the creeping 
habit of reptiles) and "jack," from jager^ "one 
who runs." 

The development of the higher amphibia, am^ng 
which our frogs and toads rank, furnishes a good 
illustration of embryology. It is a known fact that 
the early or embryonic stages of the higher members 
of the same group of animals is frequently repre- 
sented by the permanent condition of the lower. 
This is exemplified among the objects we have been 
considering, for the transitory stages of a young 



BEPTILES m THE TABN AND THE QREEN LANES. 89 

the green lanes. There we may meet with many allied, 
in some respects, to the newts. In the dry spots 
we may find the viper, one or two species of lizards, 
the blind- worm, &c ; whilst in the moister places, a 
careful examination will almost certainly enable ns 
to come across the common snake. These old lanes, 
unaltered for centuries, with areas leading into 
adjacent fields, where the manure heaps are lying, 
are just the places for our indigenous land reptiles. 
Or, if they be not, a stretch of a few hundred yards 
to an adjacent heath will enable us there to find 
them. 

The true reptiles and birds have been separately 
grouped by Professor Huxley under the name of 
Sauropsida, in allusion to the many anatomical and 
other resemblances reptiles have to birds, in spite of 
their dissimilar external forms. Among these we may 
reckon the following : The true reptiles never, at any 
stage of their existence, possess gills, as do the 
amphibia. The red corpuscles of their blood are 
nucleated ; the skull is articulated to the vertebral 
column by a single condyle ; each half of the lower jaw 
has several pieces, and is attached to the skull by 
means of a special bone termed the " quadrate bone." 
When we have got thus far, however, we are obliged 
in our study of recent forms, to stop. But the geo- 
logical series supplies us with many intermediate 
forms between groups so unlike as birds and reptiles. 
On the one hand, such genera as the Archaeopteryx of 
the Oolitic period, and the Ichtliyornis of the Greta • 
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adduced. Not only is the common snake perfectly 
liarmleBe — macb as you may have ehaddered when yon 
unexpectedly disturbed it, perhaps whilst botanizing 
— bnt it is capable of being tamed to a considerable 
degree. The Bev. J. C. Wood mentions boys at a 
certain school, each of whom bad his pet snake. 




LggB of Common bnabe 



Indeed, anecdotes of the harmless snakes are to be 
fonnd in plenty Like nearly all reptiles, this 
species brings forth its yonng in the egg It usually 
lays from sixteen to twenty, and fastens them together 
by a glutinous Becretion, A dunghill is a favourite 
spot for their deposition, and we have seen old heaps 
of stable manure in which hundreds of snakes' eggs 
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npidly distingniahing them. That of the fonner is 
covered with large plates, aod about the neck there is 
a collar or ring (-whence its name of " ringed snake ") 
of a bright yellow colour. The riper's head has a 
moch more " wicked " expression, and the top has a 
peculiar " Death's head and cross-boneB " kind of 
blotches, which ma; have been taken-~in the old 

Fig. 70, Fig, 71 





Hud of Snika. Heul of Viper. 

"*ys, ^hen it was believed that nature ticketed the 
ciiaracter of her goods by certain outward signa^ — as 
* *-'a»n-Jite mark of the creature's disposition. 

J-iie Smooth Snake {Corondla Itevis) is much rarer 

•'^^^ the foregoing. Indeed, to come across one is 

!*"te 8 zoological "find." It is common in the 

^ of S^urope, and seems to get proportionately 

^^'' *« r0 proceed farther north, with the ex- 
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ception, perhaps of Sweden. It is much shorter than 
the common snnke, rarely exceeding two foet, where* 
as the latter is sometimes four feet in length. In site 
and general appearance, it more nearly resembles 
the viper, and it is not impossible it may haVe been 
often t^en for the latter. Like ita congener, the 
ringed snake, it is, howeyer, quite harmless. 

For some time back tho chief places where it has 
„. _„ been found in this country hare 

been Hampshire and Dorsetshire, 
although record is made of its 
being also discovered in Scot- 
land. Canon Kingsley records 
iu 'Seienco Gossip' for 1872, 
several specimens from his own 
parish, and records it as his 
opinion, also, that it may be 
much commoner than is sap- 
Hcaii of SiHootn Sanio posed, but that it hos been 
taken for a red variety of the 
riper. He thinks it may have spread over this part 
of England before the geological soparation of 
England and France. 

The viper is a well-known reptile, especially 
among country people, although those less ased to 
the fields and lanes and their inhabitants might 
readily confound it with the common snake. Ihia 
is the only venomous species inhabiting England. 
Like the common snake, it never reached Ireland, 
the geological separation occurring before its extreme 
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westerly extensioii. It is abundant in Scotland, how- 
ever, where in numhets it excels tlie common snake. 
All our leptilcB, including enakes, hide up dnring 
the winter; and popular belief asserts that daring 
that season the bite of the viper is harmlcBB. The 
following illustration of the anatomy of this inte- 
resting creature may prove aseful: 

The poison apparatus of the viper consists of the 




^and in which poison is secreted, the duci or canal 
which it travels along, and the fang by means of which 
it is injected. The gland is placed at the side of the 
head (a), and consists of an assemblage of lobes. 
The substance is soft and yellow, with a spongy ap- 
pearance. The dtici or canal through which the 
poison is conveyed to the fang is a narrow cylindri- 
cal tube swelling in the centre of its course into a 
kind of reservoir, and terminating in the base of the 
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fang (b). This latter is a tooth in the form of a tube, 
much longer than the other teeth, and cnrved ((2). 
It is placed in the npper jaw, one on each side of the 
mouth. On the outer surface of the fang, near the 
apex, is an elongated opening or slit (e), from which 
a canal passes through the hollow in the interior of 
the tooth, and is united to the duct which communi- 
cates with the poison-gland. These fangs fall back- 
wards, and lie concealed in a groove in the gum when 
not in use. 

When a riper is struck, it first coils itself up, 
leaving its head in the centre, or at the summit of 
the coil, and drawn a little back, as if for the purpose 
of reconnoitering. The animal then speedily uncoils 
itself like a spring. Its body is next launched out 
with such rapidity that for a moment the eye cannot 
follow it. In this movement the viper clears a space 
nearly equal to its own length ; but it never leaves 
the ground, where it remains supported on its tail 
or posterior portion of the body, ready to coil itself 
up again and aim afresh a second blow, if the first 
should fail. To do this the viper distends its mouth, 
draws back its fangs, arranges them in the right 
direction, and then plunges them into its enemy 
by a blow of the head or upper jaw after which 
the fangs are withdrawn. The lower jaw, which is 
closed at the same moment, serves as a point of 
resistance, and favours the entrance of the poison- 
fangs; but this assistance is very slight, and the 
reptile acts by striking rather than biting. 
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A great deal of misconception has arisen respecting 
the fatality of the viper's bite. Professor Bell states 
that he had never seen a case that had terminated in 
death. There can be little doubt, however, that fatal- 
ities have arisen, but it has been when the person 
bitten has been in a low or morbid condition of body. 
The reader will find the pro and con statements on 
this part of the subject discussed in Mr. Cooke's 
* British Eeptiles,' as also the repeated question 
whether the viper swallows its young. 

The manner in which snakes crawl is perhaps not 
generally known. Popular belief associates the 
crawling movement with the primal curse, believing 
that before the Fall, snakes or serpents were not 
belly-crawlers. This we know to be wrong, for as 
far back as the Eocene period, huge snakes lived in 
what is now Great Britain — long before the appear- 
ance of man. Moreover, comparative anatomy sees 
in the structure of snakes an adaptation to their 
habits of life as perfect as the legs of a mammal or 
the wings of a bird. An examination of the skeleton 
of a snake will show that there are an enormous 
number of ribs, which are extremely movable. 
There is no breastbone, and the ends of all these 
ribs are free. It is on the free ends that the snake 
really crawls, and thus gets along pretty much after 
the same fashion that a millipede or centipede crawls. 
Each of the free ends of the ribs is attached bv 
muscular fibres to the large scales which may be 
seen on the under side of snakes, and which are 

H 
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really folds or plaits of the skin, as any snake-moult 
will show. This flexible movement of the ribs of a 
snake and their adaptability for crawling purposes 
are further assisted by the cup-and-ball mode in which 
the vertebrae are articulated. The forked tongue of 
the snake appears to be more of an organ of touch 
than of taste. It may also be used as a protection, 
in assisting to terrify animals by its repeated darting 
in and out of the mouth. The teeth, in like manner^ 
are evidently of no use for mastication, only for 
prehension. 

The Blindworm {Anguis fragilis) connects, in 
some respects, the snakes and the lizards. . It has no 
external evidence of limbs, and hence common tra- 
dition assigns it a place among the snakes. An 
anatomical examination of its structure, however, is 
sufficient to do away with this notion, and to cause 
it to be placed with the lizards. Although no limbs 
are visible externally, the rudiments are to be found 
concealed beneath the skin. This atrophied con- 
dition may be accepted as a proof that some distant 
ancestor of the blindworm had true lizard-like 
limbs, and that disuse has caused them to assume 
this rudimentary condition, just as the American 
cave animals are found with rudimentary eyes, in- 
capable of vision. Another feature associating the 
blindworm with the lizards, and disassociating it 
from the snakes, is that its eyes have moveable eye- 
lids — a feature we have seen the snakes do not 
possess. There is a further difference in the jaws 
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of the blindworm, which are like those of lizards. 
Other features they have also refer them to the 
lizard family ; so that, altogether, there can be no 
mistake as to which group they should be placed in. 
We have scarcely a commoner reptile than this 
pretty little creature, always excepting in Ireland. 
You are almost sure to find it coiled up in the mossy 
hollow on the sunny side of one of these lanes. We 
have frequently found it in deserted birds'-nests, and 

Fie:. 74. 





Head of Blindworm. 



well remember, when a boy, and when we regarded 
all the snake kind with equal suspicion, the horror 
that thrilled through us when we inserted the hand 
into some nest we knew of, to feel if the eggs were 
all right, and felt the cold presence of a blindworm 
instead ! Like the viper, the blindworm brings 
forth its young alive, eight or ten in number. 
This, however is due to the eggs being kept in the 
body of the mother until they are hatched. The 
scientific name of this species {fragilis) is not badly 
earned, for whenever the blindworm is taken hold of 
or alarmed, it becomes quite rigid, and the end of 
the tail will then break like a rotten stick. Notwith- 

H 2 
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standing the yices fathered on this really pretty 
object, it is perfectly harmless. Its common name 
is taken from its supposed blindness, but like those 
of the mole, the eyes are only small, and partially 
hidden by the scales. It is seldom more than nine 
or ten inches in length, and looks to perfection when 
seen gracefully and silently gliding through the grass 

rig. <•>. 




Tail of Blindwoini. 

on the hedge-bank. In Lancashire and Cheshire, whilst 
the blindworm is believed to be eyeless, the viper, or 
adder, is affirmed to be deaf. An old distich alludes 
to this belief, and shows us how the poor, harmless 
blindworm has been made to share the enmity that 
the viper, perhaps, does deserve. The adder, ad- 
dressing the blindworm, says : 

** If I could hear, And thou cou1d*st Bee, 
There should nobody live but thee and me.*' 



ItsPtlLES IK THX TABS ASD THE OEBEH LANES. lUl 

Let UB coaclnde by noticing the Common Lizard 
(Zootoca vivipara) the female of which, as the name 
implies, brings forth its yonng alive, the eggs being 
kept in her body preTiouely, and hatching at birth. 
Perhaps the only thing yon see of this banulcss 
reptile when yon disturb it is 
its tail, and tiiat is jnst die- ** 

appearing. Indeed, you may 
have taken it for a snake or a 
viper getting ont of your way. 
This is perhaps the commonest 
of all our British reptiles, and 
may be met with abundantly, 
even in Ireland. If you can 
steal on it nnawares, do so, and i 
watch the celerity with which 
it catches insects. This lizard 
forms a eood and useful adjunct ,, . ,„ ,. , 

° . / II«»d of Cammaa tiiard, 

to a fernery, which it will keep 

quite &ee &om insects, etc. The Sand Lizard 

{Laeerta agUi*) was formerly confounded with that 

just mentioned, bat it is quite distinct. In form 

and colour, however, it varies considerably. The 

commonest variety is of a fi^, 77, 

sandy-brown, with greenish 

sides in the male, but : 

brownish in the female. The 

belly is generally white, and 

spotted. It is thicker and S"""* t-imrJ. 

more clumpy-looking than the common lizard, and 
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CHAPTER IV. 

THE BIRDS OF THE GREEN LANES. 

WHATEVER might be the floral beauty 
of our lanes and fields, more than 
half their charm would be gone if 
the birds went. Apart from the 
music of their songs, which fills the air and engages 
one's ear, their movements create an animation 
whose absence we can hardly realize. Even in 
winter, when the time of the singing birds is gone, 
the sharp cries of the sparrows, or the plaintive 
notes of the robin and tit, relieve the lanes of their 
loneliness. We associate the most pleasing of out- 
door recollections with birds and flowers, which 
have served as themes to poets of all ages and climes. 
It is impossible for the most non-naturalist of pe- 
destrians not to be amused as well as interested by 
our feathery tribes. Birds-nesting has attracted 
many a young naturalist, and made him such ; and 
as a rule, we generally find that our most distin- 
guished men in this department of natural science 
first acquired their tastes in such a manner. 
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Our natiTe birds m&T be rooghlj grouped into 
the migr&torj and noa-migratorr species^ Of the 
fiitmer we hare two kinds — those that come to us 
in the earl j summer^ and leare in the late autumn 
&r more sonthem elimes; and those birds iriiieh» 
<Hi the eontrarr. risit xxs in the late antumn and 
remain during the winter^ learing ns again on the 
approach of spring. The origin of these migratory 
haUts has not jet been philosophieallj discussed. 
Tliat, some time in the history of the past> it has 
been dereloped through changing physical eirenm* 
stances, few naturalists will doubt. No geological 
period throws light on the possibility of sudi a 
habit being formed^ except the Glacial epoch — tlie 
last of any extent that affected the northern hemi* 
sphere. The slow but sure increase of cold wbiek 
then affected these latitudes must haxe largely 
influenced the habits of British birds. Those in* 
capable of standing against cold would be driTen 
each winter farther and further to the south, whilst 
thoee habits of attachment to localities which many 
birds possess, would cause them to return to their 
original homes wheneyer circumstances allowed 
them, that is, in the summer months. It is of the 
migratory birds principally that so many anecdotes 
are told of their returning every year to build in 
the same place as they did the year before, showing 
how strongly deyeloped is what phrenologists would 
call their ^'locality/' It is a geological fact that 
during the long continuance of the Glacial period, 
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British moUusca migrated to seas fnrther south, to 
return to British areas when the cold had departed. 
Beds of fossil shells, of the same species as those 
now living in our seas, are found on the shores of 
the Mediterranean. They no longer live in the 
neighbourhood, but we know from the contents of 
our English "Crag" formations, that they were 
British before the commencement of the Glacial 
epoch, just as we know they live in British seas 
now. Again, arctic mollusca and arctic animals, 
such as the reindeer, glutton, &c., dwelt in this 
country during the cold period in question, thus 
replacing the original inhabitants which the cold 
had driven further to the south. Arctic birds would 
doubtless come with the rest of the fauna, to depart 
afterwards, when they had become attached to these 
latitudes, in order to exchange a rigorous for a 
temperate winter. In the case of land animals and 
marine mollusca, we have their remains to testify to 
the geographical changes. But we cannot expect 
any geological deposit to chronicle a similar origin 
of migratory habits on the part of birds. Arctic 
plants still live on our high mountains, and arctic 
mollusca in the deeper and colder parts of our seas, 
both to add their testimony to the general weight of 
evidence in favour of the forced climatal movements 
oi organic beings. In this way, therefore, we think 
a knowledge of the general physical and vital con- 
ditions of the Glacial period will throw light on, if 
not thoroughly account for, those singular habits 
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which induce certain species of birds to leave us ou 
the approach of winter, and others from the extremer 
north to take their places. Dr. Tristram and others 
have shown that our migratory birds which pass the 
winter in Africa, are affected by the same love of 
locality there as they display here. 

The rambler wilfnot see many birds of prey in 
our green laiies now. What with gamekeepers and 
the previous absence of a gun tax, they have 
been pretty well thinned off. The Sparrow-hawk 
(Accipiter nisus) still keeps its place among ns, its 
small size, perhaps, having protected it. Perhaps 
its nest may be found in some neighbouring tree, 
where it has taken possession of one that formerly 
belonged to a crow. The young female* sparrow- 
hawks seem to be terrible cannibals, for it is 
authoritatively reported of them that thej will 
destroy and devour the young males ! The female 
bird is one-fourth bigger than the male, and pro- 
portionately more powerful. We remember watching 
one of these birds strike at a sparrow last sommer* 
The latter dodged to and fro, and at least reached 
the cover of a barn. But long before the Hawk 
could get over his disappointment and fly away, it 
was literally ** mobbed " by a host of angry chirping 
sparrows that rushed from the eaves of the building, 
and literally made the hawk glad to get away ! 

The Kestrel {Fako tinminculuB) is another of our 
commonest birds of prey. Like the preceding 
species, it will sometimes make a home of an old 
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The koLrel, nnla nnd fci 
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The Sborttiind Owl ijSbix hracliybtiu). 
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small birds, and seems to have b preference for the 
larkfl. It is also common along both shorcB of the 
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Mediterranean, the Sahara being its sontbeni limit, 
as it also is of Toanj other birds, both raptorial and 
othemise, which ma; be called " British." Geology 
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shows US tliat dnring the Glacial period the Sahara 
was a sea, so that there has been a good geo- 
graphical reason, both before and since that era, for 
oar migratory birds reaching their sonthem limit 
in that particular latitude. 

In oar walk along the riyer side, it may be that 
we disturbed a stately -looking Heron (Ardea ctnerea)^ 
who had preriously been steadily looking at the 
water as if he contemplated suicide. This bird was 
onoe Tery commonly distributed, and still is in 
oertain localities. It is a pity it should have been 
80 liimted down, for it forms a conspicuous object in 
lirer scenery. In Norfolk it is still common in 
many parts, and pairs may not unfrequently be seen 
ifying orer. the city of Norwich in the daytime. But 
podiapB the place where it is actually abundant is 

ilie banks of the Orwell, from Ipswich to Harwich. 
at low water, you may see scores of these birds 
fiddng. It is quite as abundant in the rirer Deben, 
wliieh runs up to Woodbridge; and also in the 
Stonr, which joins the Orwell near Harwich. The 
eztensiTe mudbanks of these estuarine rivers would 
look quite solitary were it not for the numerous 
herons and gulls. It is an unsocial bird, and prefers 
flolitude to company. Still, you may generally 
expect to see a second heron not far off, if you see 
one. These birds generally roost in trees, and a 
collection of their nests forms a "heronry." The 
iiact of a wading bird nesting in a tree is very 
nnusuaL Elm trees appear to be the fayourites, 

I 
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and the nests are generally made right on the 
top. 

In reclining on the banks of the tarn or iiTer, it 
is possible yon were pleasantly surprised by a 
flash of colour for which yon conld not at first 
acoovit. Yonr eyes followed it as qnickly as they 
wero able, until, when the object as suddenly came 
to a stop, you discovered it was a Kingfisher — cer- 
tainly the most handsome of our British birds. 
From the position it has taken up, if you watch it 
canefnlly, you soon see it dart rapidly headlong into 
the ahallow water — a moyement for which it is well 
adapted through its short feet being placed so fai 
down the body. Nothing can be more exquisite 
than the metallic sapphire blue of the wings of this 
Inzd. The beak is of course the principal agent in 
pcoeoring food, and we accordingly find, among the 
TariooB species of kingfisher, a great modification of 
this organ. The genus has a wide distribution, and 
therefore it may &L90 be supposed to possess a com- 
paratiTely high geological antiquity — these two facts 
being usually complementary. It is more than 
likely that you may watch the kingfisher dive five 
or six times without securing a fish, for this act 
seems to partake with it very much of the character 
of a lottery. It has recently been ascertained, 
howeyer, that on such seemingly fruitless divings 
it is really hunting for water-beetles. It is ex- 
ceedingly difficult to tell the sexes of the king- 
fisher; and almost equally so to discover its nest, 

T ^ 

1 ^ 
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which ie generally in eome hole in the river or tarn 
bank. The nest is generally constructed of small 




fish vertebra, &c., with considetable skill. The 
young do not leave the nest nntil they are fully 
fledged, when they may ho seen seated together oa 
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some bongh, and greeting their parents as they pass 
to and fro, looking after food for them, and probably 
teaching them the art of fishing. The kingfisher is 
rather ist difficult bird to shoot, but it is a great pity 
it is not even more so, for its beautiful plumage, 
comparable with any tropical species, renders it so 
attractive an object that every gun is pointed at it 
whenever a chance occurs. The recent rage for 
showy feathers in ladies' bonnets also has had a 
great deal to do with its decimation. In this respect, 
the fair sex are among the greatest destroyers of 
animal life, the entire kingdom of nature being 
ransacked to furnish them with furs, feathers, 
beetle's elytra, &c. The generic name of this bird 
(Ealcyon) is derived from the ancient belief that 
when it was hatching its eggs, the water was always 
calm and still, and many allusions to this idea are to 
be found both among ancient and modern poets. 

In the same waters as the heron and kingfisher 
affect, you may see the Moor-hen plashing and 
swimming, if you are careful to approach noiselessly. 
These birds always seem to us to be good illustra- 
tions of how soon new habits are acquired. It is 
one of the most timid of all the feathery tribes, and 
yet you may see it disporting in the dykes which 
run alongside the railways in the eastern counties, 
utterly regardless of the passing trains, let them 
whistle and roar as loud as they will ! There cannot 
be a doubt that a few generations ago, the ancestors 
of these individuals were startled by the trains, but 
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their deccendants hare grown accustomed to them, 
and aware that theT do not threaten their life or 
limb. SimilariT we find that the martins and 

m 

swallows, which, when telegraph wires were first 
stretched, were often found dead, haying killed 
themselres hr &\mf^ against the wires, haTS now 
learned to know them, so that few accidents occor 
among them. 

The Moor-hen {Gallinula chlcropus) is too weU 
known to need description. Its nest may be 
fonnd in the middle of the thick rushes fringing 
the tarn, the eggs being of a reddish- white ooknxr, 
spotted with orange-brown. It is a pretty sight to 
see the totlqc: froliekiQc: in the water with the 
mother, and eqnaUy worthy of notice to see how 
they separate, and squat among the reeds and 
plants when disturbed. The Coot (Fulica aird) la ft 
larger bird, and may at once be identified by the 
naked patch in front of the head and the pink- 
colonred beak. 

Emigrants tell ns, there are few sounds they iwiiw 
so much in distant lands as the song of the lark and 
the cry of the cuckoo. We can readily understand 
this, for both these birds are associated with the 
early summer — the most charming season, in onr 
opinion, of the whole year. The Cuckoo is one of 
the most familiar of all our birds, as regards its call, 
not so, howerer, as regards its appearance, for we 
hare seen some strange blunders made concerning it. 
The cuckoo is a true climbing bird, it and the wood- 
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pecker forming almost the only native species 
belonging to this group. The swallow and the 
cnekoo also form the types of out migratory birds. 
Their coming and departure are bo easily noticed 

Fi; 84 




that it cannot be wondered at we should discover 
their arrival and departnre so readily. In our walks 
in the country there are few cries to which we listen 
so promptly and with such pleasure as that of the 
cuckoo. Then again, we have always associated it 



THE BIBDS OF THE GBEEN LAKES. 121 

inexpressible tliiill of pleasure on finding liis first 
bird's nest ? How clear seem the blue of the black- 
bird's eggs, and how marvellous the mottlings on 
them ! We have carefully kept the secret of their 
whereabouts, and been at no small trouble to conceal 
our trail in the long summer grass, for fear other 
boys should track us ! Those days are gone, but 
thank Heaven, not the love of nature which waa 
then manifesting itself after its own fashion ! Who 
can describe anything more purely elevating than 
the chorus of thrush, blackbird, and lark in the 
early summer ? We cannot bring it to memory with- 
out the perfume of the hawthorn seeming to cross 
our nostrils, and the bright yellow buttercups 
appearing at our feet. 

Hardly less common birds are the Tits (Parus), 
Their pretty confident ways, in the dreary winter, 
when we are glad to see any bird at all, win our affec- 
tion. You may watch them taking their short hops and 
flights at that season, turning their heads towards 
you in the most knowing manner. At no other 
time do their blue and green colours seem so 
pleasing, and the birds appear as though they knew 
it, for they allow you to approach nearer to them 
then than at any other time. In the summer, you 
may revive other of your boyish recollections by 
noting how these birds draw you away from their 
nests by their tantalising cries. In proportion as 
you go further away, they seem more fidgetty, until 
when you are far enough away, the tits fly and leave 
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bird signify, the mff is exceedingly qnarrelsome, and 
fighting appears to be with it a real pleaanre. In 
the Fen districts, they will collect on little mounds for 
the purpose of haying a " round," until the ground 




The Buff and Eeeve {lHacheta pKijnoj:). 

j* fnite worn by the stamping of their feet ! The 
^"DMZi&te object of such a fight is the possession of 
**>0f tbe fwr sex. Their manner of fighting, with 
^4 ^oiBveied, frill distended, and wings trailing the 
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gronnd, rnshing at one another, leaping and striking 
with the bill, Ls very similar to that of gamecocks. 
You will find the variety in the colour of the ruffs, 
however, very similar — no two being found com- 
pletely alike. The frill round the neck of the male 
only lasts about three months, from April to July. 
These birds were once so common that they were 
sold in the markets — now they are among the rarest 
of our native species. Let us hope that the Act for 
the preservation of small birds, now in force, will 
protect those forms, which appear to be hunted down 
in proportion as they are getting scarcer. The 
ruff is a migratory bird, and makes its way southerly 
at the approach of winter. 

Let us next notice a bird conspicuous for its 
absence, in the summer, from our green lanes ; but 
which more than atones for this, in the opinion of 
the sportsman, for its abundance in the winter. It 
is a migratory bird, but one that comes to us in the 
dark months, preferring our mild winter to the more 
frigid one of its summer habitat. The Fieldfare 
(Turdus pilaris) is, as its natural history name 
indicates, nearly allied to our common song thrush 
and blackbirds. It differs from these familiar birds, 
however, in its habits being gregarious. Mr. 
Hewitson tells us that, in Norway, he has noticed 
two hundred nests of this species within a very 
small space. In tliat country, it is the commonest 
of all summer birds, so that it does not make such a 
long migratory journey as, for instance, the swallow. 
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Thc! fieldfare generally arrives in England about 
the middle of October, bnt sometimes even earlier. 
Then yoa may see it collected in great numbers on 
the meadows, or "marshes," as thej are called in 
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The Fieldfim {Turdiii pitirii'^ 



Norfolk, where it feeds greedily on the sings, worms, 
and beetles'. By-and-by, as the weather grows 
eolder, it shows the omniTorous chitracter of its 
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dietary, by resorting to the hedgerows, there to 
feed on the hips and haws. They are not particular 
to an occasional tnrnip, in lieu of any other food ; 
whilst the berries of the ivy and mountain-ash are 
also included in their bill of fare. 

On the heath where you found the common lizard 
basking in the sun, your attention must have been 
drawn by the circling overhead of a pair of birds^ 
whose plaintive cry was most miserable, and which 
led you to imagine the nest could not be far off. 
Perhaps it was not, but you may depend upon it 
the hubbub grew louder in proportion as the birds 
drew you away from it. This is a common trick 
with various species of the feathered tribe. Occa- 
sionally the birds in question approached bo near 
that you could see their glossy green backSy black 
breasts, and white underparts, relieved by chestnnt 
tail coverts, and having the head ornamented by a 
pretty curved crest. It is the Peewit, or Lapwing 
(Vanellus cristatus), still better known as the 
" green plover," and its eggs as " plover's eggs/' 
The latter articles, however, in spite of the high 
price they fetch in the London markets, are very 
heterogeneous ! You may find the eggs of nearly 
half a dozen species of birds sold as " plovas " — the 
most common being those of the black-headed gnll. 
At Scoulton, about ten miles from Norwich, there is 
a "guUery" which pays well enough to have it 
protected and cared for, where these gulls annually 
assemble, and where an average of thirty thousand 
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a darker and duller hue in winter then obtains for 
it the name of " black plover." 

The woods and hedges of our lanes are, however, 
the hiding and nesting places of most of our common 
British birds. Along the " backings/' as they are 
termed in Lancashire, jou have the artistically 
woven nests of theWhitethroat, Blackcap-Warbler, 
Bobin, &c. The nests are always highly finished 
by those birds possessing slender delicate feet 
and beaks. You cannot expect such a result from 
aquatic birds, for their webbed feet and broad beaks 
are not the proper tools with which to make a highly 
finished nest. Hence the latter is generally charac- 
teristic only of such birds as the water-wagtail, 
redpole, blackcap, &c. Another fact we may draw 
attention to here, as it is connected with our 
songsters. As a rule, the young of the latter, when 
hatched, are in a very helpless condition. They are, 
in consequence, exposed to additional dangers. 
Compare this state with the perfect condition in 
which young chicks and ducks emerge from the egg. 
The contrast is as decided as it is possible for it to 
be. May not the time necessary for young songsters 
to develop their plumage have a relation to their 
habits of singing ? They have a chance of learning 
at that time, for the parent birds, especially the 
males, pipe to them. And Mr. Wallace has shown 
that young birds neither build nests so well nor 
sing as well, as those of two summers — proving that 
they are capable of being taught by experience. It 
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has always seemed to ns that the naked and helpless 
condition of the young of onr singing birds, had 
something to do with their learning their charac- 
teristic notes during the period of their fledging. 

There are few prettier birds than the Yellow 
Bunting, or Yellow Hammer, notwithstanding its 
commonness ; which has the advantage, however, of 
animating our country lanes. Birds with striking 
plumage are not necessarily confined to the tropics, 
for we should go for and fare worse than find such 
elegant and daintily ornamental forms as the 
redstart, goldfinch, bullfinch, or the pied wagtaiL 
Every physical geographical condition of the British 
islands has its peculiar species — our aquatic and 
wading birds in tarns, rivers, estuaries, and by the 
sea-shore ; our heaths and moors peopled with stone- 
chats, whin-chats, golden plover, &c,; and onr 
woods and hedges by the finches, thrushes, comman 
creeper, and the majority of the hard-billed birds. 
Of these, we may take the Hawfinch {Coeeoihransiei 
wdffaris) as an extreme type of the adaptation, in 
strength of the beak, to the kind of food afiected by 
its owner. If you come across a bird having a beak 
more conical and larger than usual, you may almost 
rest assured it is the hawfinch. It is not so common 
now as it formerly was — indeed in most localities it 
may be called " rare." But we have seen it in small 
flocks frequently in the plantations in Norfolk and 
Suffolk. As its name implies, a part of its food is 
obtained from the kernel of haws^ although the 
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bemea of the Itj, hornbeam, &c., are not passed 
I7. Its beak is evidently in its way as regards 




The HswtiDch. 



nest-boilding, for it does not conBtmct anything like 
•o elesant an abode aa those birds not so distin- 
K 2 
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times (at least in the opinion of gardeners and frnit 
rearers) a too familiar species. But yon see it to 
advantage only in the month of May, in the most 
seclnded and loVely of onr green lanes, with the 
chiff-chaff, chaffinch, willow wren, and tom-tit for 
its neighbours, and where the wild flowers and ferns 
are growing most thickly. There you may expect to 
find its nest, loosely but symmetrically made, but so 
cleverly woven together and lined with fine material, 
that its apparent lightness is thus more than atoned 
for. In this you see the five or six eggs, of a pale- 
blue ground colour, ornamented at the larger end 
with spots and blotches of purplish brown. Should 
jo«i find the nest after the young have been hatched, 
yon cannot fail to be amused by the clamour of the 
joang fledglings for food, and the concern manifested 
hj {he parents at your too near approach to the 
hmtj circle. Equally common with the bullfinch, 
and g^oite as pretty a bird, is the Siskin {FringiUa 
npinm), which you may see, perhaps, in company with 
its acquaintance the Lesser Bedpole. November, how- 
erer, is the month when this bird may be seen most 
commonly, and if you are still, you will see it cling- 
ing gracefully to the withered stems of hawkweed, 
or quickly hopping over the twigs of clover or alder, 
in hopes of finding unscattered seeds. The siskin 
is, however, only a winter visitor among us, coming 
from northerly regions, but coming at very irregular 
times and seasons, evidently according to the cold. 
In many of its ways, the manner with which it 
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twitchas its head, hops about, and clinga to brancheg, 
it will remind you of the tits. When yon meet 




with a flock of siskins it is worth your while to 
watch their antics — you cannot &il to be interested. 
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as well as amused. They seem the most restless 
beings in oreation, and hop about and cling to tiny 
twigs, pleasantly and even merrily chirping all the 
time, so that you would think they were simply 
amusing themselves, and not engaged in the arduous 
duty of seeking for " daily bread." Both the nest 
and eggs of the siskin very much resemble those of 
the goldfinch, only on a smaller scale. For, although 
a winter visitor, this bird frequently remains to nest 
with us, and therefore to stay the whole year. 

Not fetr from the spot where the bullfinch nests, 
in some of the old woods close by, where perhaps the 
Great Green Woodpecker is to be seen, you may 
watch the Common Creeper make its spiral curves 
round the trunk of some old tree, diligently searching 
for insects. It is not easy to follow its rapid motion, 
for apart from its smallness, the back is so like the 
ground-work of the tree trunk that it is a capital 
protection for it. The small legs and comparatively 
long beak of the common creeper (well does it 
deserve its name, for no other word so well expresses 
its movements) are admirably adapted to its habits 
and food. It is possible that whilst you are watching 
it you may catch sight of another bird, which, had 
Solomon known of it, might have taken the 
distinguished place the wise man has given to the 
ant. The Nuthatch (Sitia europaea) is a good 
provider against the winter months, laying up store 
of provender in the shape of nuts and acorns, which 
it will bury in the earth. Now you may have your 



IS6 HALF-HOUBS IN THS GKBEK LANES. 

attention drawn to it hj its lond and distinct " tap." 
Approaching qnietly to the spot whence the aonnd 
proceeds, you see this grey-coated hird with a 




The Nuthatch {Sitta Eurcpaa). 

hazel-nnt (depend npon it, the finest of the bnnch I) 
wedged in the bark of a tree. It is standing 
head downwards oyer the nnt, hammering away 
with its comparatiTely powerful, wedge-shaped bill. 
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aiding each stroke by the clapping of its wings. 
Presently the hard shell gives way, and the juicy 
kernel is the reward of perseverance. It will, 
perhaps, go to the same tree time after time, until 
you find quite a litter of empty nut-shells at the 
base. But it is not so thoughtful about its present 
appetite as to forget the demands of December and 
January, for it is in those months that you may see 
it disinterring the buried spoils of the late summer. 
In the winter-time, when the leaves are gone, you 
may watch the nuthatch with greater ease. Whilst 
you are then doing so, you cannot fail to be attracted 
by a noisy chattering of certain other birds. This 
noise you had, perhaps, noticed in the summer, and 
endeavoured to discover what it was, but the thick 
foliage and the birds' too rapid disappearance forbade 
you. In the winter months, you have, so far, an 
advantage. It is the Jay (Oarrvlus glandarim), 
certainly one of the prettiest in plumage of all our 
native birds, as the demand made by ladies for the 
wing-feathers only too fatally indicates. It feeds on 
pretty much the same kind of diet as the Nuthatch, 
acorns, beech-masts, hazel-nuts, &c., although it is 
not indifferent to the charms of a flesh diet, consist- 
ing of grubs, worms, mice, eggs, and small birds ; 
varied, in the proper season, with a desert of cherries 
or plums. If you are in an old oak-wood you are 
pretty sure to see this bird, for that is the spot it 
most affects. The young will follow their parents 
like chickens, and chatter terrifically when hungry 
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or difltnrbed. The jay, like the Starling— which will 
atay with oa the winter throogh if the season be 
not too severe — is remarkable for its powers of 

Plg.W. 




The Sedge W&rbler (£ylt>iii lalicana). 



tnimicry, and therefore is capable of being made into 
a honeebold pet. In Snssez especially, you may 
frequently see tame jays at the cottage doors. 
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We omitted, when drawing attention to the birds 
frequenting the marshes, to mention the Sedge 
Warbler (Sylvia salicaria). It is a most remarkable 
species, and like the American mocking bird, famous 
for its powers of imitation. It mimics the song or 
cry of the swallow, sparrow, thrush, lark, &c., so 
perfectly that you can hardly tell the difference ; and 
has the knack of concealing itself so that you cannot 
tell whence the sound comes, and so are bewildered 
to hear the song of a bird which you never before 
knew affect such a habitat. It is a graceful little 
object, and its nest is no less attractive. Not far off 
perhaps, you may hear the Keed Warbler, and see it 
-clinging to the tall sedges of buUrushes with its 
delicate little feet. 

One cannot but be struck with the fact that there 
is quite as much adaptation of birds to the various 
circumstances of life they affect, and that without 
any broad variation from the bird-like type, as we 
meet with in mammals. The feet and bill are of 
course the organs most modified. But we see in the 
divers and ducks, how the feet, when placed behind 
the centre of gravity of the body, must assist in 
diving and swimming. The modification in the bills, 
even of our British birds, is very remarkable, and it 
is impossible for an attentive student to go through 
a museum without noticing it. How different is 
the contrast between the soft bill and wide gape 
of the Goat-sucker (Fig. 95) and those of the Wood- 
cock and Snipe ! The latter is long and pointed, and 
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supplied with a remarkably seneitiTe tip, whicb must 
be admirably adapted for searching far below the sur- 
&ce in boggy and marshy ground for variouB larre and 
Trorms. Indeed, there is not a single department of 
natural science that, by the marvellons adjustment of 
lifia-forms to all the possibilitieB of physical conditions. 

Fit S5. 




does not silently but emphatically tell us of the 
antiquity of existing species, and of the parallel 
modifications in generic types which have been 
made to keep pace with geological changes. la this 
way the inorganic world, as represented by the 
necessary alterations of physical geography, has 
always been directly related to those rital ohangea 



14*2 HALF-HOUBS IN THE GBEBK LANES. 

which were necessitated in consequence. Therefore, 
the history of the wonderful adaptation of means to 
an end, as exemplified by all organic forms, can only 
be properly and philosophically understood when re- 
lated to the past inorganic changes and evolationa 
of the earth's history. 
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CHAPTER V. 

THE BUTTERFLIES AND MOTHS OF THE GBEEN LANES. 

'HEBE are few objects more generally noticed 
than the bntterflies and moths which 
give such animation to a country stroll. 
Of various colours and patterns, they 
seem fit associates for the flowers and blossoms on 
which they love to dwell for a few seconds. The 
most careless observer has been amused by their 
fantastic flutterings, and many a boy has been 
educated into a naturalist through following them 
with his cap. The well-known metamorphoses 
ihrough which they pass, also, are better known than 
the vital economy of any other forms of creature life. 
For a long time they were believed peculiar to the 
butterflies and moths, but naturalists now know 
that such a change is not peculiar to them — nay, 
that it i8 repeated and varied in many ways among 
-ihe invertebrate animals. Let the three stages of 
caterpillar, chrysalis, and imago be undergone by 
three distinct creatures^ instead of in the lifetime of 
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one, and we should hare a strong analogr in the 
hjdroioa and jelly-fish. Stractnial inyestigation 
has shown that the immatnie organs of wings, &c^ 
may be traced in the catex|«nar of a bntteifly when 
it is only a few days old, and before it has attained 
anything like the bnik of body which its Toracions 
appetite presently obtains for it. Let any one who 
wishes to trace the gradual perfection of the organs 
from this immatnre stage to their perfecticm, care- 
faDy study Professor Duncan's lecture, on * Insect 
Metamorphoses,' deliTered before the British Asso* 
dation in 1872. 

If yon care to sacrifice one of the commonest 
butterflies you may meet with in a country walk to 
your new-found lore for science, you will not be 
without food for wonder for many a dar to come, 
especially if you possess two things — a microscope 
and patience ! In its eyes tou mar perceixe com- 
pound lenses, thousands in number, each one of 
which is capable of refracting a ray of fight pro- 
ceeding from any object. In its coiled-up proboscis 
you discoTer an ingeniously-jointed and flexible tube ; 
and in the antenn» marreUous and mysterious 
organs of a sense with which we mortals are 
unacquainted. For it is a well-known &ct among 
entomologists, that if the young xirgin female dT 
many species of moths and butterflies be enclosed 
in a perforated box, it wiU draw numbers of the 
males from aU parts of the horiion to it. The sense 
that can be operated upon so r^nedly must transcend 
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anything ^rith which we are acquainted. For, im- 
mediately one such male insect has paired with the 
female, the charm is broken — no longer are the 
ardent cavaliers attracted ! 

The internal strnctnre of the Lepidopiera — a name 
well given to butterflies and moths, as we shall 
presently see — ^is also of great interest to the micro- 
soopist. The month-tube is not formed for breathing, 
but for mudion only. Aeration is carried on by a 
series of tubes ramifying through the body, and 
receiving the air through openings in the sides of 
the abdomen, which resemble, to compare small things 
with great, the port-holes of a ship. These are 
called the trachea, and when you dissect and examine 
such portion of an air-tube through the microscope, 
you see it is formed of a spiral thread of chitine 
so closely wound on itself as to be impervious. The 
nervous system runs through the body from head to 
tail, and is gathered into knots, from which radiate 
threads of nerves, where the legs and wings are 
situated. Just as we find our towns and cities best 
supplied with lines of converging rails and telegraph 
wires, to administer to the more active commercial 
and social life, so do we always find in the inver- 
tebrate animals the nervous ganglia gathering 
thickest in those parts whence motion or other active 
functions have to proceed. 

To the young student of microscopy, we can 
recommend no objects which are so readily obtain* 
«ble, or that can be better studied by him, than the 

L 
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scaloa of a butterfly's or moth's wing. He may 
nevei liaye heard of such scales, hut wheu we tell 
him we simply mean the coloured dnst that powders 
his fingers after handling a butterfly, and that this 




dust when placed under the microscope assnmes a 
distinct form oi shape, which varies according to thft 
species of butterfly from whose wings it has been 
taken — he may feel inclined to experiment. Indeed, 
M regards their wings, butterflies and moths differ 
&om diagon-flies, beetles, &c., chiefly in having these 
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dnafry scales completely coTering the membraDe. 
Bab them off, and you will see the clear, transparent 
membrane, resembling, to tbe naked eye, that of 
the insects jnst mentioned. Under the Fig. 99. 
microscope, however, even this transparent t/y 
membrane differs, for yon now see it w^ 
punctured with myriads of minnte holes, 
in each of which a distinct scale, or atom 
of dnst, had been implanted. These 
Iratterfly scales may often be seen ter- 
minating in a little peg, which is the 
part that is implanted in the membrane 
of the wing (Fig, 97). In the Common 
"White or Cabbage butterfly {Pie 
hramete) there are found two kinds of 
these scales. Those of the Meadow-Brown 
battorfly {Hipparehia janira) terminate 
in a peg. The scales of this species 
fnnusb a good test for the microscope, 
in determining the fine lines (Fig. 99) 
irhidi striate the thicker and lower por- 
tion. Catch . one of the common bine 
bntterflies, that yon are sure to see plen- 
tifoUy on a snnny day, and its scales will 
fhniish yon with a Irattledore-shaped ob- po^;, ^ 
jeet, bflantifnlly marked on the broad »i™. x *5o. 
snrface (Fig 100). Every species of butterfly, no 
matter how near may be the external resemblance 
in size, colour, or marking — and many of oor native 
species are nearly related in this respect— differs 
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microacopicallf in the shape of its scales. This 
atone, therefore, is a good method of determining a 



Not less beantifol objects, and requiring a mnch 
lower optical power to perceive them, are the eggs 
of batterflies and moths. Like the scales, they 
differ with each species, both in form and arrange- 



Fig. 100. Kig. 101. 




Baltltdore Scsl« or Egg of Pitru bnuiia*. 

Polgommatiii AUxb, 
X 450. 

ment. Some of them are so common and yet so 
attractive that they have obtained popular names. 
Among these are the eggs of the Lackey moth, 
which are found encircling twigs like the brmd glass 
bead tings often made by children. These eggs go 
by the name of " fairy bracelets." With a one-inch 
objective, the eggs of bntterflies and moths stand 
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forth beaatifoUy. Indeed, we know of no object 
that can compete with them for thiB low power. 
Take those of the white cabbage batterfl; {Pierit 
hramem), for instance. They are common enoagh, 
and when placed ander a low magnifTing power, 
not only do the longitudinal and cross markings 
stand strongly oot, bat there appears a beantifol 
rainbow>tint as welL The eggs of the common 
meadow-brown botterfly {Hipparehia janira) are of 



tig. tos. 




Egg of tli« llMdcw Broi 



a different shape, blnnted at the ends, and fluted in 
their longer direction. Still prettier are the eggs 
of the well-known Bed Admiral butterfly (Fonecsn 
atakmia) (Fig. 103). In them, the upper part is 
depressed, and the sides are Anted, the ridges 
standing forth strongly in relief, and beautifully 
ornamented. 

We have a group of rarer butterflies which go by 
the popular name of Hatr Streaks, whose eggs an 
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with the lepidoptera. Kot only have many of the 
larrse oi caterpillars the power of varying their ex- 
ternal colour to those of the plants on which they 
feed, but even the fully developed insect is similarly 
protected. Many of those little moths, the Tineidfe, 
when settled on a leaf, look like the droppings of 
birds. Others, when their wings are folded, have 
that prolongation which has given some of them 
their names, as our "Swallow-tail," so leaning 

Fig. 108. 





Uogple 



against the plant on which the insect is resting, 
that they look like a leaf with its footstalk. The 
colours of the wings, also, and the mottlings, have 
in many cases a similar protective function. None 
have better shown this wonderful adaptation of 
butterflies and moths to the circumstances of their 
existence than Messrs. Wallace and Bates. In 
Fig. 110 is an illustration of the common Orange-Tip 
butterfly (Antkockaria eardaminea) at rest on an nU' 
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belliferoQs plant. The student can now see tlie 

meaning of the delicat« greaa mottling on the exterior 

Fijt. no. 




Tha Orangt-'Hp Bntterllf at ntv. 
of its vings, and how, when the wings are closed at 
rMt, they mmt protect the insect from its nnmerons 
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foes. Looking at the illnBtratioii, even, it is a bit of a 
pnzzle to tell wlueh is the bntterfly and which the 
nmbel of the flower. Some of onr common moths 
exhibit this pecoliarity qnite aa strongly, and among 
them none more decidedly than the buff-tip {Pygsera 
httctfhtJa). Well do we remember, when a boy, 

Fig. 111. 




mietaking this moth at rest for a bit of dried twig, 
which the yellow end that has given to it its name 
causes it greatly to resemble. This moth yon may find 
on most dry banks, or on the trunks of trees, especially 
the lime and elm, conpled in pairs. The Lappet 
moth (Laaiocampa querci/olia) is another " mimetic " 



BUTTEBXXI£B AND UOTHS OH THE OSEEN LAKES. 155 

Species, its specific uame implying its reaemblauce 
to the leaf of a tree, long before the new doctrine of 
" mimioTy " liad arisen. Its mode of spreading ont 
its wings still further carries out the resemblance to 
a dried leaf. The caterpillar of this insect feeds 
on the blackthorn and willow, and spins a long, 
blackish, and coarse cocoon among the lower twigs, 



Fig. 112. 




the moth itself generally appearing in June. It 
has been imagined that our local fauna produced few 
insects of this kind. The well-known " stick " and 
" leaf" insects of tropical cotmtries have been long 
known, and fnmished matter for cnriosity, not 
scientific investigation. Now, however, a truly 
scientific basis has been found for this resemblance, 
and the insect &nna of every country is yielding 
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examples showing the operation of the general law. 
Even the caterpillars take advantage of it, and by 
their minnte resemblance to twigs and thorns are 
enabled to elnde their enemies. 

Few entomologists have popularised the attractive 
study of entomology more than Mr. Edward Newman, 
whose works on British butterflies and British 
moths we would recommend our young readers to 
procure. His distinctions between butterflies and 
moths we give, as a model of simple and forcible 
description : " A butterfly always flies in the day- 
time. In the second place, it always rests by night, 
and almost always in rainy or cloudy weather. In 
the third place, when it is resting, it raises its 
wings, pressing them together back to back ; but a 
moth turns its wings downwards, folding them 
round its body. Again, the hind wings of a butter- 
fly are stiff, and you cannot fold them up ; but the 
hind wings of a moth are almost invariably neatly 
folded up lengthwise, and quite hidden beneath the 
fore wings. Then, again, both butterflies and moths 
have two feelers attached to the head, just in front 
of the eyes; we call these antennae. These in 
different insects are of different shapes; but in 
butterflies they generally have a little knob at the 
end. The owner cannot stow them away or hide 
them ; whether the butterfly is asleep or awake, its 
antennae are always stretched out in front, or held 
quite upright. Now a moth, when going to sleep, 
turns its antennae under its wing, or conceals them 
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in some similar manner, both from observation 
and injury. Again, the eyes of a butterfly are very 
much larger than those of a moth, because the 
butterfly flies by day. The waist of a butterfly 
is nipped in, making the division into thorax and 
body very distinct; but there is no such distinct 
division in a moth." 

Let us notice a few of the commoner forms, both 
of moths and butterflies, that literally intrude 
themselves on our notice during a country walL 
You have not to hunt them, they are so common. 
The rarer species we leave to the regular entomo- 
logist, who knows their habits, and the places where 
they will be found, if they are to be met with at all. 
Perhaps we have no British butterfly better known 
than the Large White Cabbage {Pieris brassicie), 
whose eggs and scales we have already noticed. In 
this as in nearly all species, both of butterflies and 
moths, the female is the larger insect. The Smaller 
white butterfly (P. rapas) is a diminutive copy of the 
former, but with the blotches at the tips of the 
wings less dark. The green-veined White (P. napi) 
has its own pithy description in its common name. 
It is, however, a rarer species. The two former 
species are double-brooded, the eggs being usually 
laid on cruciferous plants. Both species also have 
stpng migratory habits, and frequently collect in 
large flocks, even crossing the sea. A more elegant 
and attractive insect, and one you are sure to meet 
with in your walk along the roads or lanes, especially 
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in the more sonthern or eastern parts of England, is 
the Brimstone (Ehodoeera rJiamni). -It is a largish 
butterfly of a darkish primrose or sulphur colour, 
and with both front and hind wings drawn out into 
a point. The hind wings, in this respect, approach 
that form which distinguishes and gives its name 
to the Swallow-tail. The eggs of the Brimstone 
butterfly you may find about the middle of April 
on the twigs of the blackthorn, the only shrub 
on which the caterpillar feeds. The butterfly 
emerges from the chrysalis in July or August, and 
may be seen abundantly after then. It will even 
hybernate, or lay up, during the winter, and on seme 
warmer day than usual will turn out for a few hour's 
sun, perhaps at the expense of a paragraph in the 
county newspaper. Indeed, the sexes usually keep 
apart from the time of their leaving the chrysalis 
state until the following spring, when they begin 
to couple. Hence you may see them in March, 
among the earliest butterflies, animating the yet 
dull lanes in company with the Tortoiseshell and the 
Peacock. We have several species of butterfly 
besides those just named, that hide up during the 
winter, and turn out in the early spring, up to which 
time they have foresworn the married state. After 
entering matrimony they still linger on ; but their 
work is over, and their faded wings tell of their 
speedy dissolution. Sometimes they will even live 
to see their young broods on the wing — a rare oc- 
currence with insects. The best time of the year, 
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therefore, to obtain snch species for the cabinet is as 
soon after they have assumed the winged condition 
as possible. 

In exactly the same places where the Brimstone 
was most abundant, and far away where it never 
wanders, you may find the little " Blues " (Poly- 
ommaius). Surely these are among the prettiest of 
all our indigenous species^ Perhaps in company 
with them may be seen the equally abundant little 
" Copper," one of our few native butterflies possessing 
that genuine metallic lustre which is seen to such 
admirable perfection in some large species of tropical 
lepidoptera. The Blues and little Copper are about 
the same size, and they are usually found in the 
same places, just flying above the grass of the lanes, 
or flitting from shrub to shrub on the adjacent heath. 
No wonder the latter species is so abundant, for it 
has two or three broods every year, which, as they 
emerge from the chrysalis, keep up a constant supply 
of individuals on the wing. If you examine any 
kind of dock you are almost sure to meet with the 
eggs of this pretty insect. The large and small 
Tortoise-shells {Vanessa polychloros and V. urticas) 
are also common, but not the less attractive species. 
The wings of these two are angled, and the markings 
pretty nearly resemble the semi-transparent blotch- 
ings on a tortoise-shell comb. Indeed, many of the 
popular names of our British butterflies are very 
expressive of their leading features." The small 
Tortoise-shell is especially common, and it will be 
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strange indeed if yon don't find its eggs on almost 
ererj dnster of nettles, and, later on in the sommer, 
its angled chrysalis dangling finm beneath the ledge 
of erery wall or paling. Mr. Newman tells ns that 
the eggs of this species are so mnch the eolonr of 
the nettle leares that it is difficult to detect them — 
another instance of this protectrre power so largely 
employed by the insect tribes. It is in the spring 
of the year that the larger Tortoise-shell is most 
common, and on fine days yon may then see pairs 
flirting and coquetting, for it is not nntil now their 
sexual instincts begin to manifest themselres, and 
they hare passed the winter, indeed, the whole 
period since they left their chrysalides, in bachdor- 
hood and spinsterhood. In the latter end of April 
or b^;inning of May onr lanes are quite liyely with 
their gambols, for they lore places remoyed firom 
human dwellings and on the outskirts of woods. 
The wild cherry tree seems to be the faTonrite spot 
for the eggs to be laid upon, as well as the aspen, 
poplar, elm, and different species of willow. 

Last year British entomologists were on the look 
out for specimens of the Gamberwell Beanty ( Vanetta 
anHapa) — ^an insect that is Tery eccentric in its 
appearance, in this country at least, but whose 
handsome appearance would be apology enough for 
admiring it, eren if it were much more common. 
Our true British specimens, although rare, seem to 
hare obtained a yarietal distinction. The border is 
of a pearly or French grey, whereas in the con- 
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tinental specimens it is usually of a cream colour. 
This is not the only species of British butterfly that 
plainly proves how, since the geographical separation 
of England from the continent, decided and per- 
petual local variations have set in. The Gamberwell 
Beauty selects the white willow as the favourite spot 
whereon to lay its eggs, and many of the specimens 
caught during the summer of 1872 were obtained 
near these willows trees. 

We doubt whether even the tropics, with all its 
marvellous wealth of colours and patterns, can pro- 
duce butterflies more attractive than our common 
Peacock and Bed Admiral. The former {Vanessa to) 
a popular name, taken from the eye-like spot on the 
tail feathers of Juno's bird, is quite a sufficient 
description by which any boy can recognise this 
butterfly. The interior of both wings is orna- 
mented with similar large eye-like spots, and as the 
insect loves to settle on the ground, and to open and 
close its wings as if to show off its beauties to the 
utmost, you cannot fail to soon identify the species. 
The late Isaac Taylor, in his 'World of Mind,' 
alludes to this habit of the peacock butterfly opening 
its wings, and suggests that it does so because it 
has a sense of colour and form, and therefore delights 
in its own adornment. Here again the common 
stinging-nettle is resorted to — as it is by nearly all 
the species of Vanessa — for egg-laying purposes. 
The nettle seems to be a great favourite, in spite of 
its stinging properties, for the larvse of no fewer 

H 
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than fifty species of insects feed on it ! Like some 
other of our common butterflies we have mentioned, 
the peacock hybernates during the winter, haying 
quitted the chrysalis state the previous July or 
August, and continued single till the coming 
spring. Hence you may see full-grown individuals 
nearly all the year round. The Bed Admiral {Pyra- 
mm atalanta) frisks about in its fresh beauty 
during September and October, settling on sunny 
banks, gravel heaps, and roads, and opening and 
shutting its bright marbled white and red wings, 
like the peacock. This butterfly also lays up during 
the winter, and is turned out by the warmer days 
of spring to the great and important task of per- 
petuating its kind. Not unfrequently, you may take 
the red admiral by night, when "sugaring" for 
moths. Allied to it is a less common butterfly, the 
Painted Lady {Pyrameis eardui), with colours less 
vivid, but richer and softer in combination. The 
common field thistle is resorted to for egg-laying, 
and it may be that this obnoxious plant, as well as 
the nettle, are selected on account of their prick- 
ing or stinging properties being a protection to 
caterpillars, that would undoubtedly sufier if they 
fed on a less offensive weed. 

Li those parts of our lanes that are greenest, 
where the turf presses under one's feet like velvet, 
we may see another tolerably common butterfly, the 
Orange Tip (Anthoearis cardamines). We have 
already alluded to its markings in Fig. 110. If you 
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watcli its low but irregular flight you will not fail 
to express some word of admiration. When it is 
laying its eggs on some yellow cruciferous plant, we 
see the benefit of the deep reddish-yellow tip at the 
upper portion of the wings, which has given to this 
butterfly its popular name. That ornamentation, 
therefore, is nearly as effective as the mottled green 
of the sides, when the insect is laying up during 
cloudy or rainy weather on the flowers of some 
umbelliferous plant. May and early June are the 
times when the orange tip is most abundant, and 
then our green lanes and daisy-decked meadows are 
quite animated by it. As you passed along the very 
dustiest parts of the road, you noticed a dull brown 
butterfly that seems so tame, it allows you almost 
to take it before making an effort to get away. 
And when it did rise, it was to drift away a few 
inches above the level of the road, as if it were some 
brown leaf that was going before the wind. This 
was the common Meadow Brown {Epinephele janird)^ 
whose dusty colour, taken into consideration with 
its habits, must be a capital protection, and a 
reason, perhaps, why the species is so common. It 
is especially abundant in June and July, as well as 
August. The females select .several species of grasses 
on which to deposit their eggs, and it is on grass of 
almost any kind that the caterpillars feed. Away 
on the dry grass of the heath you may find a 
kindred species, which is not quite so large, although 
as abundant in such a place as the meadow brown 
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a horn, black at the tip. Tke hind 
-wings of the moth are pinkish, with three black 
bands on them. Yon may see by the comparative 
length of the wings, and their swallow-like shape, 
that all the hawk-moths are capable of rapid and 
long-sostained flight. Some of them, as the Gon- 



P[gs. 113, 114, 115. 




Small Eggsr Uath, Caterpillar, unl Cocoon. 



Tolmlns hawk-moth {SptUnx eonvdvuli), and the 
Silver-striped hawk-moth, are especially so. Soth 
the latter carry their long proboscis coiled np like 
4bat of a butterfly. 

Let OS torn to less beaiitiful, bnt not less in- 
leiesting species of this family. As you walk along 
4he lanes, especially during a very hot summer, you 
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cannot fail to see the hedges often stripped of their 
leaves for a considerable distance, and just about 
the centre, whence the destruction seems to have 
proceeded, you behold a large cobweb-like structure^ 
on the outside of which are creeping several blackish 
and repulsive-looking caterpillars. You poke at the 
nest with your stick, and immediately there issue 
scores of similar caterpillars. These are the brood of 
the small Eggar-moth (Erioff aster lanestris) of which 
we give a figure of the moth, chrysalis, and cater- 
pillar in Figs. 113 to 115. The moth itself is rather a 
pretty insect, of a dingy brown, with white spots on 
the wing, and a good deal of soft fur about the head. 
The caterpillars are social, living together in the 
web they unitedly construct, and issuing forth like 
locusts to devour " every green thing " that comes 
in their way. If you watch their proceedings a 
short time you cannot fail to be amused. They 
seem to have regular times for feeding, and issue 
forth in single file, crowding on each other's heels,, 
and leaving off eating as suddenly and unitedly a& 
if a bell had summoned them. On examining the 
nest or web, you will see that the holes leading into- 
the interior only allow one caterpillar at a time ta 
go in or come out. When all the caterpillars are 
housed, slumbering away their heavy meal — for 
they are among the most voracious of feeders — one 
caterpillar is left in each hole, as if on guard. This 
social condition is limited to the caterpillar stage> 
for each afterwards forms a cocoon. Another cater* 
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pillar that does a deal of harm to hedges is that 
known to entomologists as HypanomeiUa padeUa^ 
one of the little tinea moths. It swarms on the 
hawthorn and other trees, and, on account of its 
immense numbers, which more than make up for its 
diminutive size, it creates sad havoc. Figs. 116, 117, 
118 show this common species in its three stages of 
caterpillar, pupa, and imago. 

In the eastern counties, and indeed generally 
where pollarded trees grow in any great abundance, 

Figs. 116, 117, 118. 






Caterpillar, Pupa, and Imago of Hyponomenta padelUu 

you may find a large and rather handsome insect, 
although not gaudily coloured, known as the Goat- 
moth {C088UB ligniperdd). It is more than likely 
that its caterpillar, with its red, shining appearance, 
will be the first to attract your attention. Fortu- 
nately it is not so common with us as it is on the 
continent, or we should not have such grand old 
trees enduring in our midst. For the caterpillar of 
the goat-moth acts the part, in our temperate 
latitudes, assigned to the termites, or white ants, in 
the tropics. It is a terrible borer into wood, and if 
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yon examine the trnnks of treea in your walk, it ia 
more than likely yoa irill see them bored and drilled 
as if a carpenter had been at work, the only 
difference being that the hole is rather oval than 
round. Within the tree in which this hole exists 
the larva lives, often at tho expense of the tree 
itself. Kot unfreqnently, when the bark of a tree 
is removed, you may see the genuine surface of the 
wood literally honeycombed by these caterpillars. 
At the base of such trees yon will see fine sawdust 
Fig. 119. 




Latra of Goat-moth. 



strewn, as it carpenters of a higher zoological 
structure had been there. Whilst you are noting 
these holeB, a strong rank smell greets your nostrils, 
as though you had got a whiff of some passing 
menagerie. That is a sure sign the caterpillars are 
still present, for it is this rank smell that has given 
to the insect the name of the " goat-moth." The 
goat-moth is one of the largest of our native species. 
The willow appears to be the favourite tree for the 
caterpillar to practise upon, and the early summer 
the time. Those strangely gnstative people, the 
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Bomans, who Beem to have tried every liTing thing 
to find out whether or not it was good to eat, 
considered the large, fat, and rank caterpillar of the 
goat-moth qnite a delicacy — having a naturally 
" high " flavonr about it that we cannot at all 
approach in onr " game !" Pliny alladea to it, and 
mentions how it was the custom to fatten the cater- 
pillar on flour for some time before cooking. In 
May, the larva forms a large, tongh, oval cocoon, 
composed of fragmects of wood and spun silk, about 




two inches long. By-and-by this cracks, and the 
moth emerges, generally in the after-part of the 
day. It crawls out of the case and cocoon, and 
waits a short time for its wings to expand and dry 
— a process of only a few minutes. Then is the 
time for the young collector to secure it, in all its 
undiminished beauty. 

£ven more interesting than the goat-moth is 
the economy of a still commoner species known 
among entomologists as the Vapourer-moth (Orgyia 
antiqua). The act of mimicry to which we have 
already alluded is carried on so far that the females 



170 BAUf'BOVBS IN TEE QBEEN UUIK8. 

of Bome epeoiea of moth never assume the winged 
Btate, or assame it only partially. Kay, in one case 
at least, owing to the absence of wings, the peculiar 
roonded shape and marlcingB of the body and the 
much longer legs, yon would certainly never take 
the female fnlly developed insect for a moth, bat 
for a spider! This is the female of the Mottled 
Umber {Eybernia defdiaria). On the oak or hazel 




noth (Cbltui iigniperftA 



and many other plants, yon may find the caterpillara 
of the Vapourer moth— which derives its name from 
the habit of the winged males rising and falling simul- 
taneously in their flight. Not only do these insects 
abonnd in the country, bnt yon may see them in 
groups even in the midst of our towns and cities, 
where gardens or boulevards are planted. The 
female never rises to the winged state, the process 
flf larval development, so common to the lepidoptera. 
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in her as veil as in several allied species, seems to 
be " arrested " at the pupal stage. Hence it is that, 
to compensate for her ^ant of wings, vhereby she 
wonld have a chance of finding a mate, she iB able 
in some peculiar vay to draw the males to her, 
wingless though she be, and that too in crowds ! 
So effective is this power of attracting the opposite 
ses that, in most cases, the female vaponrer moth 
does not move, through her life, many inches from 

VapoBTer Uoth {Orgs'" ontv/uu), Klile (idJ Kemnle. 

the place whence she escaped from the chrysalis 
condition. 

The XiBckey moth we have already alluded to, in 
the beantifnl bracelets of eggs laid by the female. 
The common name is believed to be due to the mode 
of varnishing or " lacquering " adopted to hold these 
eggs together. Perhaps your country walk may 
have so interested you that it is evening before you 
return, and the dews are settling on the meadows. 
In the early sununer, this is the time and place for 
yon to see the Ghost moth, or Ghost Swift as 
it is also called (H^nalus hitmvli), so named after 
the white colour of the male. The female is larger. 
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and has the wings of a yelloio colour adorned with 
orange markings. Many a time, when a boy, have 
we turned out, cap in hand, to chase this moth 
among the long grass and clover, careless of wet 
feet, or of the anger of the farmer whose meadow 
grass we were not improving ! The moth flies with 
a buzzing, humble-bee kind of flight, hovering over 
certain spots for some time, so as to form ready 
captures. The Brimstone moth {Rumia cratmgata) 
comes out in the early part of the evening, and even 
flies in the day-time. You cannot mistake it, for it 
is one of our commonest and yet handsomest species, 
and a blow with a stick at a hawthorn bush will 
almost be sure to start more than one individual. 
In the day-time, you will find it resting among the 
long grass or the hedge bank. Its name conveys 
to you some idea of its appearance. The wings are 
of a bright canary yellow, the margins of the fore- 
wings being of a brick-red colour. The white- and 
black- thorns are the shrubs on which the caterpillars 
feed ; hence the scientific name. Equally common 
is the white Ermine moth (Ardia menthasfrt) which, 
as a boy, we remember finding on the grass of the 
hedge backings, and used to place in the hollow 
of our hands whilst we roused it by blowing with 
our breath, to wake it from its sleep ! Here, again, 
we find the popular name conveying a good idea of 
the insect, for nothing could be more like conven- 
tional ermine than the pure white of the fore- wings, 
speckled with black spots. In June and the early 
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part of July, this moth is yery common in our lanes 
and byroads. The Water Ermine (Arctia urticat) is not 
quite so abundant, although common; you may readily 
distinguish it from the foregoing species, for, al- 
though about the same size and shape, the wings, 
though white, are umpeckUd. The Buff Ermine 
again {Arctia Inbridpeda) — a very handsome and 
common object in our evening rambles down the 
green lanes — is nearly allied to the foregoing, and 
will be certainly seen by eyes on the look-out for it 
in such places, about midsummer. The popular 
name pretty well conveys a good idea of its ap- 
pearance, especially if you remember that the 
generic term tells you that in shape and size it 
resembles those moths just referred to. The Yellow- 
tail moth (Liparis auriflua) is also a common insect, 
whose white wings and yellow tuft spread out like 
a fan, lead to its ready identification. The Fox 
moth {Bombyx ruhi) is of a reddish, foxy-brown, and 
with a good deal of the same colour of fine furry 
hair about the body — hence its common name. In 
June you can hardly fail to meet with this insect, 
and its caterpillars are very common on the bramble 
and the heath in August and September. Tlo 
Emperor moth {Satumia carpini) is rarer, and is a 
gorgeous insect indeed, the wings — of brown, red, 
and grey shades — being ornamented with eye-like 
spots, similar to those of the peacock butterfly. The 
caterpillar makes its appearance about August, and 
is of a delicate green colour, ornamented with pink« 
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coloured tubercles surrounded by a black ring. 
April and early May are the times when the moth 
makes its appearance. But to detail every species 
of moth that may be met with in a summer 
evening's ramble would require a separate volume, 
and that a bulky one. Besides, the student may find 
in Mr. Newman's * British Moths ' both figures and 
descriptions of all he meets with; whilst Mr. 
Stainton has treated on those much smaller yet not 
less beautifully-marked insects commonly known as 
the Tineidae. All that we have attempted has been 
to notice such forms as obtruded themselves in our 
notice during a stroll, rather than to follow a regular 
insect hunt. Many wonderful and interesting lessons 
may be learnt from the insects of our green hsnes — 
lessons that, thus acquired in early life, will never 
be forgotten when older years have brought ad- 
ditional cares ! 
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CHAPTEE VI. 

THE BEETLES AND OTHER INSECTS OF THE GREEN 

LANES. 

HE most indiflferent observer mnst have had 
his attention occasionally called to other 
objects than those described in previous 
chapters. Forms of creature-life abound 
at every step, and obtrude themselves upon his 
notice, look which way he may. With most of these, 
perhaps with all, he is quite unacquainted ; and our 
desire, therefore, is now to introduce the most 
prominent of them to his notice as fully as our 
limits will allow. 

Beetles are proverbially repulsive objects, although 
we have a few species whose brilliant metallic 
colouring relieves them from the general dislike. 
Some of these are not rare, especially the green 
Tiger beetle (Cicindela campestris). You may see it 
actively engaged on some sandy bank, its golden- 
green wing-cases and copper -green belly making it 
look like a living gem. It rises on the wing with 
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eonsiderable ease, and flashes past yon in the snn- 
shine before you are aware what it is. Perhaps yon 
endeavour to take a specimen as it creeps over the 
warm sand, and have found a " tartar." Well does 
the insect deserve its popular name, for it is one of 
the pluckiest of its kind. A low magnifying power 
applied to the golden-green wing-cases, or elytra^ 
causes it to appear so magnificent that an expression 
of admiration escapes one's lips when it is thus seen 
for the first time. Its perfume, too, is as unlike 
that of most of our native beetles as its gorgeous 
colours: it is faint, but not unlike the smell of 
sweet-briar. In this respect it resembles another of 
our native species, which you will most probably 
meet with near or among the willow-trees of any 
stream side. On account of its perfume, it goes 
by the common name of Musk beetle (Gerambyx 
mosehata). In the breeding season especially, the 
musky odour omitted by the female is very powerful, 
so that it will not be difficult to track its where- 
abouts. This insect, like some others, emits a 
peculiar sound, not unlike the squeak of a bat, from 
which circumstance it has acquired the name of 
" squeaker." The musk beetle is as lovely an object 
as the preceding species, being of a soft metallic 
green colour, tinged with blue, gold, and bronze. 
You may readily distinguish it from the tiger beetle 
by its larger size, deeper tint, and very long 
antennae. The Sun beetles again, are very attrac- 
tive insects, not much unlike in size and shape the 

N 
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tiger beetles, but without the few spots that occur 
on the wing-cases of the latter. These you may 
see running rapidly about on the gravelly path as 
you walk along. Beetles belong to the order 
Coieoptera (wing-sheathed), signifying that they 
are adapted for burrowing purposes. Their front 
wings, instead of being transparent, have some of 
the same material deposited in them as that which 
makes the body so crisp and hard. This material is 
termed chitine, and by its deposition in the front 
wings, they form admirable protective covers to the 
hind- wings, which remain membranaceous, especially 
when burrowing in manure and other garbage, as is 
the habit of the majority of beetles. The larval 
stages of beetles pass through metamorphoses very 
similar to those of the butterflies and moths. The 
grub, however, is perhaps of a lower specialised 
character, sometimes being quite footless, and re- 
sembling a worm. In Fig. 127 is given a sketch of 
the larva of the Calosoma, together with the adult 
insect. This is a species rare with us, although 
very common /On the continent. It is of a greenish 
colour, and elegant shape, and noted for the manner 
in which it preys upon the caterpillars of a 
certain moth which, from their mode of marching 
two and two as if in a procession, have obtained the 
name of " processionary moths." The nervous 
system of a beetle is most interesting, in the way 
that the smaller nerves are given off by the knots 
or '^ ganglia " to the organs requiring stimulation. 
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Not long ago, we saw a splendid preparation of this 
nerYOua system, which had been carefully dissected 
out of a common beetle, and afterwards monnted on 
glass as a microscopical object. In Fig. 128, we 
give an illnstration of the manner in which tho 
nerrous system ramifies throughont the body of 
these insects. Tho beetle here shown is one of oar 

FiE. 127. 




Caloioma lycopfianla and 



commonest species, known as the Ground or 
Garden beetle. Generally speaking, its metallic 
colouring, although not attractive, is very pretty. 
All the Garahi are intensely carnivorous, and devour 
the eggs and larva of other species of insects with 
great gusto, whenever they can get them. The Rose 
beetle (Cetonia auraia) is another very common form, 
with short antennee and a broadish body. It is a 
very handsome species, the upper surface being of a 
N 2 
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beautiful stioy green, glossed with gold, and tlie 
wing-cases, or elytra, being further adorned with a 
number of various dottings and markings scattered 
oTer them. The belly is a bright copper coloar. 
If you examine the full-blown roses of some neigh- 
bouring garden, you will be almost certain to come 
p- 128 across some of these pretty 

little beetles, for it is from 
their habit of affecting those 
flowers that they take their 
popular name. Privet-blos- 
soms are another favourite 
haunt of theirs, in some parts 
of the country. The larva of 
the rose beetle are fond of old 
rotten wood, decaying trees, 
&c. The Tortoise beetle 
{Cassida viridts) is another 

Diitribulion of tha Cerebro- °^ '*^*' (""^^^^ SpecieS, its 

Bfinai System in » Beetle— name being derived from its 
ui nemor «. ronnded, flattened, bug-like 

shape. It is of a dnllish green colour, and its thorax 
is so large that the bead is almost bidden — a cir- 
cumstance which considerably adds to its roundish 
appearance. The larva of this species is a very 
singular object, flat and covered with spines, and 
having a peculiar forked apparatus proceeding from 
the tail and passing over the back. On this fork, a 
kind of umbrella is supported, formed of the remains 
of the leaves on which the larva has been feeding. 
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All our common British beetles have not the 
same claim to attention, as regards colour and 
perfume, as many of the species we have just 
noticed. Indeed, some of them appear to obtain one 
chief source of their defence from the noisome 
odours they can throw forth at will. Others again 
are very fierce, and of these none more so than the 
well-known Cocktail beetle, which derives its name 
from its habit of curling the end of its long body 
over its back. The wing-cases are very short in 
the group to which this beetle belongs. At the 
end of the body are two glands, whence the stench 
proceeds that is so very oflFensive. The commonest 
species, perhaps, is that known as the "Devil's 
Coach-horse" (Ocypua oleus), a formidable looking 
object, a great carnivore, and possessing consider- 
able powers of endurance. We once cut off the 
head of one of these beetles, for the purpose of 
preparing the eyes for the microscope. It was 
placed in a pill-box, and more than two hours 
afterwards the separated head retained strength 
and vitality sufiScient to bite through a piece of ^ 
paper ! It well deserves its diabolical name, for we 
know no other insect which comprehends such a 
number of repelling traits. And yet it has consider- 
able courage, for if you point your stick at it, it will 
seize it, cocking its tail the while, and emitting its 
noisome stench. It is a very swift walker, perhaps 
the quickest of all our native species ; and you may 
see it rattling across the path and sticking up its. 
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honey, and is carried by them to their nest, where it 
lives on " bee-food." 

The Sexton or Burying beetles cannot fail to be 
obtruded on your notice in country lanes, for it is 
there they abound. Their common name is derived 
from their habit of burying the carcases of dead 
reptiles, birds, &c., which they do very neatly, 
having laid their eggs in them previously, and thus 
prepared for the wants of an offspring they will 
never see. Their generic name is Necrophorus, and 
we have many native species common in this country. 
Like those already named, they have the power of 
emitting a repelling stench which, in their case, is 
exuded from the mouth instead of the tail. Any 
•quantity of these beetles may be obtained near 
where the carcases of moles are suspended, or where 
gamekeepers have nailed up, as trophies, the sup- 
posed enemies of their charge. 

Before we proceed to notice other common insects of 
our lanes, it will be well to glance at a beetle known 
as the " Skip-jack," from its being able to jerk itself 
on its legs after being turned over on its back, which 
is often the case, as it is liable to a capsize on account 
of its short legs. It springs to its proper position by 
Arching its body, and driving the base of its elytra 
against the ground, much after the fashion of the 
old wooden frog-shaped toys, which are made to 
jump by means of the detachment of a piece of wood 
placed underneath, from a waxed surface. Compared 
'with their size, these insects will jump to a sur- 
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prismg Iieigbt, altboagh they har^ lo repeat thft 
process sometimes, beibie they rut mankge to get 
on their legs, Serenl species have this peculiar 
habit. Some of them are miire intei^sting to the 
general reader on accoQot of their larvic being the 
notorions " mro~worms," which commit snch dreadfnt 
ravages among crops. Well ilo they deserve this 
name, not only on account of their attenuated 
shapes, but their toughness as \Tell, which is so great 
that a garden roller passing over them cauuot hurt 
them, but only squeeze them further into the soil t 
In the destruction of this terrihU' }x>st, the crovfa 
are the greatest friends and assistantd tht) farmers 
have, as is also the much despised luole, which, 
although it may create a good deal nf '■ hnmmocky " 
ground, at any rate, destroys these pests as a 
compensation. The harm douo by the wiro-worms 
is increased by the fact that it is said to remain fiv» 
years in the ground, before it assumes the pupal stage. 
The Stag beetle (Lucanua cert'ua), from its great 
size, and the developmeut of tho jaws until they 
resemble the antlers of a deor, cannot fail to be easily 
recognised. Yon may possibly obtain yout first ao- 
qnaintance with this insect by its flying in your face, 
in which case the enormoni mandibles will surely 
leitvo tliuir luttrii, TULb ia oiio ul' tln> lttrj,'0Ht, if not 
tho liirgfi-st, of our Kngtitih Wtlen, It is only the 
maJo, liowHvoj', t.luiL inj!('"'.-i^i'^' IIioho fonuiilulili i- link- 
ing jaws, tliOH':>i.i il- ■■ ■ 'i,ii ii't Wing one-tenth tlio 
jtifoapaM, Bad the class to 
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which it belongs, one would take the stag beetle to 
be dreadfully carnivorous. This is not the case. On 
the contrary, it feeds chiefly on the juices of plants, 
which it sweeps up by a peculiar organ that may be 
seen in the centre of the jaws. The larva of the 
Stag beetle may be found, like a small, animated 
tallow candle, in old wooden floors. It has even 
then a tremendous jaw, indeed, most of the larva) of 
beetles have powerful jaws, a feature which is shared 
to a great extent, by the larvae of butterflies and 
moths. The latter drop this apparatus on entering 
the pupa state, and when they assume the full 
imago condition, have an apparatus of quite a 
difierent character, although answering piece for 
piece with that of their earlier career. 

And now let us turn to a difierent group of beetles 
— the CoccinelKdaSy or Lady-birds, as they are better 
known by. You cannot help observing these pretty 
little insects, with their shiny, russet-red wing-cases 
and flat bellies. The various species have a difierent 
number of black spots on the back by which they 
may be readily known, the commonest perhaps being 
the Seven-spotted lady-bird (Fig. 129). Not unfre- 
quently, these insects collect in immense swarms. 
They are exceedingly useful to the gardener and the- 
hop grower, in destroying the still greater quantities 
of " plant lice " (aphides) which collect so thickly on 
fruit- and rose-trees, and on the foot-stalks of hop- 
leaves. They deposit their eggs among the " plant- 
lice^" so that the larvae as soon as born, are in the 
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m\A^t> i)f ihaiv luuat ouugt^uial fiuMl. Tho grub has 
^ Yt^vy tti^ttuuad ^jtptii^muot), Nvith throo lurgo loading 
atiigmuutu. AVhau i\\\\ gvuwu it utkolion itt^olf to a 
\^ii by thii tixtvmuity i4* it** body, and outers tho 
^v\{m) tttatt^j iu wbioh it u juvtootod by its provioudy 
iil^«it-^xtt' akiu. Thti t\Ul-gvowu lady-binU froquoutly 
hy Wuat^ duviug tht) wiutt>r, so that thoy may make 
tbeiv ^jxp^avauo^ ou auy tiu^» wM^m day in wiutor or 
^«ufly »jMfiug, 





Tho LiidyUrd ^ C'occiW/Ai 7-^<*/ici«^t). «, Larva ; 6, ru)Ki; 

c, Perlect In8«ct. 

Whilafc half-carelesfcdy, half seriously, amusing 
yourself during a walk by turuing over all kinds of 
objects, more for amusement than anything else, 
you must have noticed leaves, eis^pecially of the 
bramble or blackbeiry, which were streaked over 
with sinuous maikings. These are due to the 
work of minute larvae of vaiious insects, eating away 
the greeu matter betweeu the upper aud under sides 
of the leaf. No fewer than four orders of insects 
have members^ which indulge in this mode of getting 
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a liring. Tlie two orders most largely represented 
in this respect are the Lepidoptera (by the grubs of 
the little Tinetna) and the Diptera, or two-winged 
flies. Not nnfreqnently yon may see a leaf that has 
been thus mined into by two or three different 
species of laryse, each of which has left its indiTidnal 
Fig. 130. 
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mark upon the sor&ce. One of the commonest of 
these-is on the bramble (Fig. 130) and is the work 
of a little tinea, called Neplteula aureUa, This, it 
will be perceived, mines in quite a different way to 
another common insect (Tischeria marginea. Fig. 131) 
which eats away extensive patches. The larva 
forming this mine is of a green colonr, and rather 
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rigid, with a black heacL It changes within the 
place it has excavated, to the pupa state, and in 
abont three weeks afterwards, makes its appearance 
in the world as a minnte moth, whose utmost 
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expanse of wings is not more than the third of an 
inch ! Some of the larvro of beetles also are leaf- 
miners, especially that group which, oa account of 
their prolonged snout, are commonly called " weevils." 
One cannot be sntprised at the number of outward 
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markings thus left on leaves when we know that in 
this country we have several hundred species of 
the larva of tiny moths alone that are engaged in 
this operation ! Look at the leaves of any young 
oak-tree in June, and you will find that some of 
them have been mined nearly one half their area, so 
that nothing has been left except the two thin skins 
of the upper and lower sides of the leaf. The larva 
that has done this has no legs. Its whole specialisa- 
tion seems to have been concentrated in its jaws, 
which are constantly at work devouring the green 
parts of the leaf — the chlorophyl. When full fed 
this species of larva descends to the ground by 
means of a spider-like thread, and forms a cocoon in 
the ground, where it stays till the coming May. In 
that month you may see the tiny moths, of which it 
forms one, sporting on and about the leaves of the 
oak. It is about half an inch in the expanse of its 
wings, which are of a pale golden green colour. 
This species goes by the name of Micropteryx 
subpurpureUa. We have other English species of 
this genus that are similarly devoted to leaf-mining, 
some of them in the leaves of the birch. July, 
however, is the month when oak leaves are most 
discoloured and marked by the insect leaf-miners. 
One species of insect whose larva is then at work 
{Corisdum hrogniardellum, Fig. 133) is an elegant 
little moth, about a third of an inch across its wings. 
The fore-wings are of a glossy brown, ornamented 
with four oblique spots running from the edges. 
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Fig. 133. 
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From Jnly to September, these ravages go on, each 
species leaving its mark so characteriBtically that 
the entomologist can immediately recognise its 
presence. One of the little moths irhose larra 
may be thus traced is the LilhoeoUdU (Fig, 134), an 
exceedingly small, bnt very delicately marked insect. 
Its larva is of a whitish colonr, and many of them 
pass their pupa state vrithin the mined-ont skins 

Fit 134. 
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montli it may be found sqOBtting on the tnmke of 
oalc-trees — a tiny moth, not the quarter of an inch 




Slinrd Oak Leaf, ui<l LtrTi of !feptktila toMimaaJtUa, cnlarEid. 
across expanse of wings, the fore wings of which aie 
blackish, with two triangnlar whitish spots nearly in 
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the middle. Lastly, let ns draw attention to the 
common markings on the leaves of the hawthorn, 
which are similarly caased by the larvse of another 
species of tinea, called Gdeophora nigricella. In May 
tind Jnne you may see the leaves of the hawthorn dis- 
figured by large brown blotches, caased by the voracity 

F[g. 136. 




of this species. On some leaves yon may see a small 
brown, ronndish object, ahont half an inch in length. 
This is the portable habitation, or case, formed by 
the larva that has mined the leaf. It is not con- 
strncted until the larvae is nearly foil grown, and it 
is then nsed for purposes of retreat when alarmed. 

Whilst speaking of the hieroglyphic markings on 
leaves, one is naturally led to inquire concerning 
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another class of objects, which occur as parasites or 
as malfoTinatioiiB. The galls clustering so thickly on 
pollarded oats, and the " spangles " or " buttons " 
which may often be seen almost covering the backs 
of leaves, are both the work of certain insects which 
rupture the epidermis, and cause the cellular vege- 
table matter to assume these monstrous shapes. The 
same cause is assignable to the " bedegnar," the 



Fig. 137. 




rough red, furry knots so often to be seen on the 
wild rose. The common gall of the oak ia produced 
by the female of a little fly known to entomologists 
by the name of Cynips Kollari. Hitherto the male 
insect has escaped detection, and is therefore at 
present unknown. Eecently another species of 
cynips has been at work in the same direction, 
and many of our young oaks have suffered in 
consequence. Until lately this species remained 
2 
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nimamed, and the general idea vex that it had been 
recently introdaced. Ab is the case ^ith the species 
already mentioned, only the female insect has been 
observed. The two kinds of disc-shaped galls common 
on the under surface of oak-leaves are frequently a 
pnzzle to people ignorant of natural history. In 
Fig. 139 the upper portion of the leaf represents 
those commonly known as " oak spangles," whilst 
Fig. 138. 




(_C:,«;ps tp). 



the lower portion is seen bearing those which go by 
the name of " button galls." The former are due 
to an insect called by entomologists Cynics longi- 
^ennis, of which we give a magnified figure. The 
" button galls " are caused by another insect known 
aa NmroMua ReattmiiH. Besides these two, there 
are at least half a score other species of nearly allied 
insects whose attacks produce similar malformations 
of the cuticles of leaves of various kinds of oaks. 
The sections of these " spangles " and " buttons " 
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are interesting microBcopical objects, ae are also the 
hairs of the latter. p^g, 139, 

The " Saw-flies " are 
objects less known to the 
general public, although 
the farmer is obliged to 
own afar nearer aeqnaint- 
auce with them than he 
cares about. One species, 
commonly known as the 
" Turnip saw-fly," or 
" Black-jack " {Athcdia 
spinarium) is exceedingly 
destructive to the turnip 
crops. It is the cater- 
pillar that goes by the 
name of " Black-jack " 
from its appearance. In 
the Eastern counties, 
this creature often lays 
waste hundreds of acres 
of turnips in one season. 
Nothing, except a hard 
winter, seems able to 
arrest its ravages. Some 
years have been marked 
as the " canker " year 
through the extraordi- ' 
nary appearance of these 
costly pests. The insect into which the caterpillar 




k Leaf GbUs. u, Upp«r puTtion, 
wilh Oak Spangles; 6, lowir 
portion, with Button 0*lli. 
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V^aaw belougi to tlie same order as our waaps and 
tew — that known as tto Sijmenoptera, It and its 
OWgeuera take tlicir popular name from the peculiar 




Iniect of Button Qall {Cynipi lonjjKnnU). 
Fig. 141. Fie. H2. 




shape of the apparatus with which the females 
deposit their eggs. "When properly prepared, it 
forms a beautiful object for the microscope. It 
conBieta of two saws, the teeth of which are again 
serrated. These aaws work alternately, and ore 
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strengtlieQeil by a back similar to that of the 
oarpentet's well-known "tenon" saw — the sawa 
working in a groove at the back. The illustration 
(Fig. 145), shows the appearance of these ingeoions 
instrnments when seen under a microscope. There 

Fig. 144. 




Th« latter enlirgdl 



are ssTeral species of saw-flies, the largest of which 
is that known as the Great Saw Fly ( Urooearva $%ga»), 
which is a Tory fine insect. It may be seen on 
some tree trunk, with its body hunched up, trying 
for a place where it can deposit its eggs. The body 
is then so bent that the point of the sheath and the 
ovipositor can make the first impression at the 
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iemitA spot, which hu been pTerioiuIy selected by 
the ftnteoiue. When the operation of boring has 
eommeneed, the " flaw-blades " are worked to and 
fro and from side to nde, just aa a c&rpent«r wonid 
Fit UX 




carefally ase a slender awl. HeaDttme, for half an 
hour, the insect will remain perfectly motionless, all 
it« forco being utilised in the important dnty of 
boring a hole for the deposition of its eggs. 
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Shonld yon ramble down one of our green lanes 
before breakfast, it is more than likely yon may 
come across an object wortliy of yoar regard, in the 
person of the Great Green Grasshopper {QryUut 
viridimmus). Here, the popnlar name is in error, 
for the insect is more nearly allied to the crickets 




Grmt Ssw-Fly. 



than to the grasshoppers. Anyhow, it is an in- 
teresting insect, although its bright fresh green 
colour, when it is settled on a long blade of grass, 
renders it difficult of detection. This, too, has a 
formidable, sword-blade -like ovipositor, which is 
often a sonree of alarm to people who know nothing 
of its habits. You may hear the calls of this insect 
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all the Eoinmei night through, but its agility and 
colour render it dlfficnlt to be caught at any othei 
time than the morning, when it appears to be 
resting from its labours. The great green grass- 
hopper is capable of being to a great extent tamed, 
bnt the legs hare a carioas way of rotting at the 




joints, and of falling off, unless care be taken with 
it. It is a sad enemy to the plant-lice, which it 
will deTonr by hnndreds. It is also very pugnacions 
and cannibal, and if you place half a dozen together 
nndet the same glass it will not be long before they 
mate "Kilkenny cats" of each other! The eggs 
still farther carry out the " mimicry " -*■•"'' ''= '"' 
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useful to the mother, for they are of a brownish 
green, and look to all the world like certain grass 
seeds. 

For the habits of hosts of other objects, the yarions 
species of wasps, bees, gnats, . dragon-flies, &c., we 
refer our readers to the Key. J. G. Wood's ' Insects 
at Home,' one of the best written and most popular 
works of its kind. We only pretend to select just 
such objects as we think offer themselves most 
prominently, and which no intelligent pedestrian 
can do otherwise than notice. There is no lack of 
works in each department, ready to the hands of the 
young entomologist. Among these, Mr. E. C. Eye's 
illustrated book on ' British Beetles ' stands fore- 
most. This we can say, in commencing the study 
of entomology, a youth will lay up many hours of 
pure unalloyed happiness, and haye his thoughts 
drawn out into fuller communion with the life that 
fills land and air and sea with its presence, and 
which is thus the best assurance of the Loye that 
eyolyed and the Care that supports its manifold 
forms! 
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snails that have left their shells, and that they have 
the power of returning to them whenever they 
please. So far from this being the case, slugs make 
no shells at all, whilst the true snail cannot leave 
its shell, being attached to it by certain muscles. 
The Large Spotted slug (Limax niaximus) is exceed- 
ingly common, and this may serve as an example of 
the general structure of the rest. Over what would 
be its shoulders if it had feet, is the oval-shaped 
mantle. Beneath this, you may find a thin shelly 
plate, so that the chief difference between snails and 
slugs is that the mantle of the former deposits 
shelly matter on the outside, and the latter inside. 
In both cases, the object is to protect the visceral 
organs. The shelly plates of the slugs were formerly 
called "snail stones," and were believed to possess 
a medicinal virtue when taken for the disease called 
" gravel." Like the fresh-water snails already re- 
ferred to, the mouth of the slug is armed with rows 
of curved teeth, placed on a moveable ribbon. The 
mucus which slugs secrete so abundantly, and 
which is one reason for their being so generally 
disliked, is formed by glands which are situated in 
the skin. Our native slugs are divided into four 
genera, according to the relative position of the 
mantle, the shell, and the breathing orifice. The 
shell often exists in a very rudimentary state, as in 
the Black shig (Arion ater), where it is represented 
merely by granules of shelly matter diffused through 
the mantle. The latter species is perhaps the most 
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abundant of any, and the breathing orifice is situated 
at the hind part of the shield-like mantle over the 
shoulders. It is a very omnivorous feeder, is fond 
of garden produce, but does not object to devouring 
earth-worms, or even to making a meal of one of its 
own species. Its colour is a brownish-black when 
adult, but the young are of a whitish or yellowish, 
colour. Its eggs, which are usually deposited in 
May, among the roots of plants, are globular and 
partly transparent. Singularly enough, on the 

Fig. 148. 




Limax Sotoerbii, 

principle of the well-known lines that "Greater 
fleas have little fleas upon their backs to bite 'em," 
the black slug is infested with a peculiar mite, 
which may frequently be seen running over the 
animal's body, the slimy mucus apparently having 
no influence in retarding their speed. These mites, 
which form good microscopic objects, take up their 
abode in the interior of the slug, getting inside 
through the breathing aperture. The slug, however, 
does not seem at all incommoded by its parasites, 
but lets them wander to and fro of their own sweet 
will. The Garden slug {Avion hortensis) is nearly as 
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well known as the species just mentioned, but it is 
much smaller and slenderer, and is marked with 
longitudinal grey stripes, the foot (as the base of the 
body on which snails and slugs crawl, is called) 
being bordered with orange. The jaw is very 
interesting (Fig. 151). The eggs of this species of 
slug are phosphorescent for a fortnight after they 
have been laid, and the student may see them in 
the evening on the moist banks of the lanes, giving 
out a pale light. 

The Limaces, or true slugs, chiefly diflFer from the 
above by possessing an internal shell or plate, the 

Fig, 149. 





V 



lestaceila haliotidea, showing diminutive Shell on end ot body. 

exterior of the mantle-shield being marked with 
concentric lines. The jaw is evidently framed for 
a good purpose, and one cannot be surprised, on 
seeing it, at the capacity for feeding possessed by 
slugs. The largest of the limaces {Limax maximus) 
is often five or six inches in length. Everybody 
knows it, for it is very fond of frequenting our 
cellars and damp corners, whence it issues during the 
night on foraging expeditions, leaving its trail, how- 
ever, behind it, in a silvery, iridescent slime, which 
often leads to its detection and destruction. It hyber- 
nates in the mossy crevices of trees, or in decaying 
wood, and, in the spring, issues forth and deposits its 
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eggs under stones. Like the species already men- 
tioned, it is infested with mites. The Yellow slug 
(L. flavus) often grows to the length of four or five 
inches, but it may be identified from the foregoing 
species by the end of its tail, which is keeled, as 
well as by its yellowish body, covered with blackish- 
brown spots. Usually its slime is of a yellowish 
colour, but when irritated, the animal has the 
power of secreting a bluish-white mucus. Unlike 
some slugs, this species usually associates in numbers, 
especially in damp cellars, night being the time 
when they sally forth on predatory expeditions. 
You may find it in plenty in damp woods, or under 
stones ; but it may there be distinguished from the 
Field slug (L. agrestis) by the much smaller size of 
the latter, which is also of a yellowish-grey colour, 
mottled — the colour, however, varying considerably 
in individuals. The length of this species rarely 
exceed an inch and a half. The farmer and gardener 
are well acquainted with it, as one of their worst 
enemies ; but it is possible to decoy it away from 
more valuable vegetation by greased cabbage leaves, 
of which it is specially fond. These leaves may 
be laid where ducks can devour the slugs, as that 
dainty bird regards the slug much as we do the 
" Whitstable Native." One great cause of the des- 
tructive powers of this species is its immense 
fertility, for an individual has been found to lay as 
many as three hundred and eighty eggs. 
The Tree slug {L. arloreus) takes its name from 
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who discovered the art of catching a bird by putting 
gait on its tail — knew very well that, if you could 
get a boy to devote much time to the attempt, it 
would keep him out of mischief if it did nothing 
else. The ease and rapidity with which such 
sluggish creatures as snails can withdraw their 
tentacles on the approach of danger, is very remark- 
able. This movement is effected simply by intro- 
version, much as an old woman draws her stocking 
feet into the leg, after mending them. Like the 
slugs and fresh-water snails, the land snails have 
lingual ribbons, armed with teeth, besides their 
tolerably powerful horny jaws. Their breathing 
orifice may be seen on the right side, beneath the 
margin of the shell, when the creature is in motion. 
The reproductive orifice is situated near the base 
of the right upper tentacle. During the breeding 
season, certain species have a peculiar habit of 
shooting " love darts " at each other. 

As might have been expected from the nature of 
their shelly covering, land snails are very largely 
influenced in their distribution by the geological 
character of rocks. Wherever limestone or chalk is 
the underlying stratum, there they are sure to 
abound, both in individuals and species. Perhaps 
the commonest, and certainly the largest^ of the 
more abundant kind is Eelix asperm (Fig. 152). 
This species, according to Professor Edward Forbes, 
is largely eaten in many parts of Greece; and 
even in this country we have known country 
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" qaaek " doctoiB to recommend it, boiled in milk, 
as a enre for consumption ! In the Bonth of 
France, on Ash Wednesday, both this species and 
the common Garden snail (Helix nemoralis) are 
sold and eaten. Id the winter time yon inay see 
gronps of five or six of the former shellB clustered 
together, the months closed with a tolerably tongh 
and waterproof diaphragm, to protect the molluBCi 
hybemating within. The Apple snail (Helix pomatia) 




S[iotted Sasil {B. aiptrta). 



is the largest of onr indigenoae species, but it is 
only to be met with in the south of England, under 
hedges, in woods, and on chalky soils. It seems to 
have been introduced there about the middle of the 
sixteenth century, and to have spread since then 
over most of the southern connties. It was evidently 
introduced for medicinal purposes, the larger species 
of British snails formerly figuring importantly in 
the pharmacopeia — a use which has been left to the 
" quacks," as a kind of " surrival " of a psendo- 
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Bcientific cnatom. This species was considered a 
delicacy by the ancieut Itomaiis, who seem to have 
lansacked rirer and land and sea for something 
■" fresh " in the eating line. Indeed, the use of 
floails, not so much as food, although we have seen 
they are often employed in Catholic countries 
during Lent for this purpose, hnt for medicine, is 
more extensive than is commonly supposed. Large 




Apple Snail (_H. panalia). 



quantities are exported alive in barrels to America 
for this purpose, and even our London markets 
create a demand for them, for the cure of cheat 
complaints 1 

The Spotted snail (Selix mp&-ea) ia sadly des- 
tructive, and anything but s favourite with farmers 
and gardeners. It evidently dislikes clayey soils, 
however; although this is no particular gain, for 
another common speciea, Helix horiensis, the Garden 
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snail *' (Fig. 154) seems to prefer them, and there- 
fore takes its place. Notwithstanding the destructive 
habits of H. aspersa, if it can get primroses, or 
nettles, it will not trouble the farmer for any other 
food — the deduction from which fact is that it would 
pay to allow a few of these common plants to 
remain, in order to draw off and pacify the snails. 
The shell of Helix horterms is more globular than 
another abundant species, the Wood snail {Hdix 
nenwraliSy Fig. 155) which it resembles in many 
respects. It is also about one-third smaller in 

Fig. 154. 




Garden Snail (//. hortcnsis), 

size. The eggs of the Garden snail look not much 
unlike small peas — and a bad kind they would be for 
any gardener to sow! Like most common and 
abundant species, it is noted for the varieties into 
which its members can be grouped. Of these there 
are three very distinct forms, called by Macgillivray 
the common banded, the unicolour (not banded) and 
the sand-inhabiting kind (Arenicola). The garden 
snail is further noticeable for the smell of onions it 
can emit — a character shared by several other rarer 
species of snails. The normal condition of the shell 
of the garden snail is five thin brown bands running 
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up the "whorls, the ground being a pretty yellow. 
Ton cannot fail to notice this species, and its most 
marked varieties, when taking a country stroll. 
The single and broader brown band running up 
the middle of the body-whorl of the wood snail 
(Fig. 155) and the black rim round the mouth, will 
readily enable any one to identify it. Like the 
species last mentioned, however, it comprises a good 
many varieties, all of which are exceedingly pretty. 
On it you may find the species of mite to which we 

Ficr, 155. 





Wood Snail {II. nemoralis), 

• 

have already alluded as infesting certain slugs. 
This species seems to appear in thousands all on a 
sudden, whenever a warm shower has fallen; but 
you will hardly see a specimen during a continued 
drought, as it seems to have the power of xstivcUion, 
like the tropical landshells. The Orchard snail 
{H. arhustorum, Fig. 156) resembles the wood snail 
in its general appearance, but its distribution is far 
more local. The markings, also, are not so definite, 
but frequently look as if they were mottled. On 
limestone soils the student will undoubtedly find 
the Wrinkled snail {Helix caperata, Fig. 157). The 
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common name is derived from the numerons, con- 
centric and rib-like striations on the whorls. Its 
colour is a dullish yellow-white, relieved by narrow 
brown bands. A much commoner species is the 
Bristly snail (Helix hiapida, Fig. 158) which may be 
found among the moss and herbage in damp woods 
or shady places. It is only about a quarter of an inch 
in breadth, and we have known young naturalists to 
fall into the error of supposing that this, and other 
similar small species, were the youncf of the larger 




Ofchai-d Snail (//. ,iybust<»-um). 

kinds. The Prickly snail {H. acvJeaia, Fig, 159) is 
similarly covered with hairs, bnt it may readily be 
distinguished by its more elongated form. It is 
smaller as well, and as it frequents dead leaves 
which it much resembles in colour, it is rather 
difficult to be distinguished, except by a practised eye. 
The Plated or Scaly snail (E. lamdlata, Fig. 161) 
is a northern species, only about the tenth of an 
inch in height. The Little White snail (S. jmlckella, 
Fig. 160) is milk-white in colour, having a diameter 
of the tenth of an inch. Its striated horny jaw 
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(Fig. 163) is a good microscopic object. This 
shell is common among the short herbage of the 
Downs, and it has been suggested that the fine 
flavour of Down mutton may be due to the profusion 
of such small shells consumed by the sheep when 



Fig. 157. 



Wrinkled Snail (//. 
caperata). 



Fig. 158. 

Bristly Snail (//. his- 
pida) enlarged. 



Fis:. 159. 



Fi2. 160. 





B 



Prickly Snail (//. 
aculeata), en- 
larged. 



Little White Snail 
(//. pulchella), 



enlarged. 



Fig. 162. 




mm 



Carthusian Snail (ZT. carthusiand). 



Fis. 161. 



^ 



Scaly Snail (ff, 
laniellata). 



Fig. 163. 



.law of: Little 
White Snail 
(magnified). 



feeding! The Carthusian shell {H, Cartusiana, 
Fig. 162) takes its name from having been first 
discovered near a Carthusian monastery. It is 
common on the Kentish and Sussex Downs, and is 
evidently fond of the neighbourhood of the sea. In 
many respects this species is allied to the Kentish 
snail {H. CarUiana, Fig. 164), which is a very pretty 
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species, about three-quarters of an inch in diameter, 
and of a yellowish-white colour. It is abundant on 
nettles and in moist places in the south-eastern 
counties, especially in Kent and Sussex. The Zoned 
snail {H. virgaia, Fig. 165) is very singular in its 
departure from the usual habits of ordinary snails. 
It may be found on dry heaths and the Downs, 

Fig. 164. 





Kentish Snail (//. Cantiana.) 



Fig. 165. 





Zoned Snail (^H. virgata), 

especially near the sea, where it will be found in 
clusters on the stems of various plants. This 
species also disappears during hot and dry weather, 
to re-appear in such numbers after a shower that 
some people believe it has been raining snails. It 
will feed on insects, especially on the lady-birds, 
but is itself cropped by sheep along with the short 
grass where it abounds. The Heath snail {H. 
ericetorum, Fig. 166) is of a circular, flattened form, 
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and has a large umbilicus, or hoUo'w in the centre 
underneath. The mouth is nearly circular. The 
animal is very sensitive and sluggish, and it appears 
to be especially harmed by excessive showers of 
rain. The Lapidary snail (JST. lapicida, Fig. 167), or 
" Stonecutter," obtained its name because Linnaeus 
thought it had the power of excavating into lime- 
Fig. 1G6. 




Heath Snail (/A crketorum). 
Fig. 16/. 



u^ 
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Lapidary Snail (//. laptcUa). 



stone. The shell is lens-shaped, and the edge of 
the diameter is sharp and keeled. The colour is a 
yellowish-red. It is very abundant in the Peak of 
Derbyshire, and may also be found in woodland 
districts. The shell grows to the diameter of one inch. 
The Bounded snail {H. roiwndata^ Fig. 168) is also one 
of our commonest land snails, and may be found 
under stones in damp woods, among fallen leaves, on 
rocks, and in many other places; but most abun- 
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dantly in the neighbourhood of decaying wood. The 
Buddy or Eufous snail {H, ru/escens, Fig. 169), not- 
withstanding its name, assumes several tints and 
shades, and may even be found white. It is 
abundant on hedge-banks, especially in limestone 
districts. The young shells are covered with hairs. 

Fig. 168. Fig. 169. 
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Rounded Snail {H. rotundatd). Ruddy Snail {ff. rufescens). 

and then very much resemble Helix hispida, from 
which, however, they may be known by the keel on 
the margin of the outer whorl. The Pigmy snail 
{E. pygmasa, Fig. 170) is a pretty little object, not 
bigger than a pin's head, and therefore 
difficult to find, although it has a wide J^ * 
distribution. It must be sought for ^^^ 
under stones, and at the roots of grass ; Pigmj SnaU 
and especially on dead leaves in moist ^^\^^^^ 
woods. 

Space forbids us to do other than call attention 
to various small species of land snails outside the 
genus Helix, Among these are the BtdimuSy 
Clausiliay Pupa, &o., and a quiet, careful search 
among moss or on limestone soils will discover some 
of them. The clausilia will be found on calcareous 
soils, and is well worth examination, on ac(K>unt of 
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its peculiar structure. This consists of an elastic 
appendage which can be used to close the aperture. 
If you break off the outer part of the last whorl, 
you will see a spoon-shaped, shelly plate, attached 
to the column of the spire by the elastic filament or 
spring. When the animal creeps out of its shell, 
this is thrust aside, and when it withdraws, it 
springs the door to : so we see the principle of 
having a simple mechanism to close the door when 
we have passed out of or into a room, was in practice 
long before man adopted it! The pupas may be 
abundantly found in damp moss everywhere, their 
brown, horny-looking shells being of an elegant 
shape, but looking as if the stuff had run short 
before the spire had been completed, so that it had 
suddenly come to a conclusion. Notwithstanding 
the apparent insignificance of land snails, they have 
a wonderful antiquity. Species of pupa have been 
found fossilised inside the trunks of ancient Car- 
boniferous club-mosses. They are also abundant, 
together with fossil bulimi, in the early Teitiary 
strata of the Isle of Wight and elsewhere. Scarcely 
less ancient is the family of Eelix, for they form 
beds in the Upper Eocene deposits. As far back as 
the period of the Norwich and Eed Crags, the same 
species lived that are still existing in these latitudes. 
Thus, Helix hispida is a not uncommon fossil in the 
former deposit, and a comparison with modern forms 
shows that it has not altered in the meantime. 
An interesting circumstance occurs with regard to 
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an abiiiidant species of fossil helix (E. labyrinthica) 
met with in the Eocene strata of the Isle of Wight. 
It is extinct in this country now, but it is still 
living in the United States: a singular piece of 
testimony, this, to the geological changes which 
have rendered it extinct in its parent country, but 
have driven it westerly before those events ensued 
which now separate the Old World from the New ! 
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CHAPTEB Vm. 

THE FLOWERIKa PLANTS OF THE GBEEN LAKES. 

ONE will deny that the flowering plants of 
our lanes and meadows form the central 
point in any country stroll taken for 
the purpose of studying natural history. 
To leaye them out would be a greater omission than 
that of the character of Hamlet from Shakespeare's 
celebrated play. Eyen if we were inclined to 
neglect plants, we cannot do so and study other 
branches of natural science. The entomologist must 
know the leading species, seeing that on them many 
of the larrsB of the insect he seeks find their proper 
food. Our wild flowers are distributed eyerywhere, 
and are adapted to well nigh eyery condition of 
physical existence. They are the delight of child- 
hood, the objects of inyestigation to mature science, 
and those of contemplation to the philosopher and 
poet. Take them out of existence, and we should 
lose the finest passages and references in the best 
writers of all ages and all countries. 
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But the difficulty is to know which to select in 
the short space we can deyote to their consideration. 
The pretty Daisy "yermeil-tipped and white," abounds 
everywhere, and with its English look cheers the 
heart of many a far-off emigrant with its recollection. 
The grassy margins of the lanes are relieved by its 
pure white and yellow disks, and, over the hedge, the 
neighbouring meadows are a perfect sheet of white 
and yellow, owing to the abundance of this plant 
and the buttercups. The first-comer of the genus 
Banuncvlus is the little Pile- wort (iJ. ficaria), whose 
star-shaped, shiny yellow blossoms, and glossy dark 
green leaves, tell us of the approaching summer. It 
is on these leaves that the microscopic botanist finds 
one of the most beautiful of diminutive fungi, in the 
dusty yellow " cluster-cups " which parasitically 
affect the plant. Succeeding the pile-wort, and 
taking its place in the meadows and in the green 
lanes, is the Bulbous Crowfoot {Banunculus Imlbosm). 
Notwithstanding the resemblance of one species of 
buttercup to another, you will have no difficulty in 
identifying this species, for the sepals of the calyx 
are always turned right back ; and if this is not a 
sufficient guide, dig up a plant, and you wiU find a 
fleshy bulb-like swelling at the base of the stem which 
gives to the flower its specific name. By-and-by, as 
the summer advances, the study of the Banunculacem 
will afford the young student some busy work. He 
will find species growing on the margins of tarns or 
pools with lance-shaped leaves and yellow flowers 

Q 
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(B.fiammvla\9JiA others growing in the water, with 
leares like those of the chamomile below and 
resembling those of the vrj abore, the flower being 
41 pure delicate white. This is the Aqnatic Crowfoot 
{R, aqwdili$). Already, in the early summer, he 
may find the Goldilocks {R, auricomus) in the 
dbady places of the woods and hedges. It is a pretty 
plant, with small yellow flowers, and may be identi- 
fied at once by the striking difference between the 
leares at its base and those higher np the stem, 
which are rery mnch diyided or cleft in comparison. 
Later in the snmmer, the bolboos crowfoot will hare 
^decayed, bnt yon will hardly hare missed it, for its 
place has been gradually supplied by the Upright 
Cirowfoot {B. aeris) and the Creeping Crowfoot (£. 
repen$)y both of which, in their names, carry abont 
them the means whereby the yonng botanist may 
distingaish them. 

As March approaches its end, and April sets in, 
onr hedge-banks begin to look quite cheerful and 
attractiye. Foremost among the early comers, and 
jdmost claiming attention by its large, glossy green 
leayes, is the plant commonly known as ^ Lords and 
Ladies " (Arum maetdaium, Fig. 171) ; other names 
for this pknt are "Cuckoo Pint," "Wake Bobin," &c.. 
It is singular how the cuckoo has giren its name to 
several early summer flowers that usually flower 
about the time of its appearance, such as the Cuckoo 
Flower {Oardamine fratensis), &c., and eyen to the 
insect enyeloped in froth called " cuckoo-spit." The 
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AiTtm ia in many respects a very peouliar plant. The 
wrin (a), ot root as 
we should call it. 



Fig. 171. 




is really an nndot- 
gtonnd stem, which 
contaiDS a large 
quantity of starch 
that has been mis- 
used in commerce 
for the purpose of 
adulterating arrow- 
root. In the early 
history of the plant 
there appears a 
convolute leaf (b), 
which eventually 
opens after hav- 
ing sufficiently pro- 
tected the Epadix 
and its remarkahle 
cluster of flowers. 
For some hours after 
the opening of the 
spathe, the heat 
evolved may he felt 
by the hand, or 
tested with an ordi- 
nary thermometer. 
The leaves are very ^'^ ^* <'*^ »«-fai>«r,) j ^t. ^z^ 
acrid, and are sometimes mistaken by children 
q2 
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for ifaoae of eorrel. If a portion is placed id the 
month, and chewed a little, the tongue becomes 





speedily blistered, and it is a long time before 
the painfnl sensation is removed. The spadix (a) 
(Fig. 172) is a spike with a sacotilent axis. It is a 
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kind of flower stalk bearing two sorts of flowers of 
the simplest form, both destitute of corolla and calyx. 
At the base of this central stalk is a clnster of fertile 
pistils (h. Fig. 173) sarmonnted by a frill of one or 
two rows of rudimentary organs of the same kind (c) 




Above the latter is a group of perfect sessile orstalkless 
stamens (d), and still higher another ring of aborted 
stamens. These parts form very interesting micro- 
scopic objects, viewed with a low power. Thus, the 
perfect female organs are represented in Fig. 174, 
and the aborted or rudimentary ones in Fig. 175. 
Up to a certain stage in the life-history of the plant 
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both these forms are alike. Presently the growth of 
the aborted organs is arrested, whilst that of the 
perfect form progresses. This is really the main 
difference between them. Fig. 176 represents one 
of the perfect stamens. 

What is that plant growing just at the base of 
the hawthorn bushes, and creeping down the hedge- 
banks in festoons, its elegant green leaves dark- 
ened with a dash of red in them which sets off 
wonderfully the azure blue of the flowers? It is 
the Ground Ivy {Glechoma hederacea) which, in the 
north of England, where " yarb doctors " abound, is 
credited with a fair share of medicinal properties. 
Close by, but growing in clusters more erect, are the 
paler leaves of the Bed Nettle (Lamium purpureum), 
the upper part of which has even more red in them, 
especially when the plant is growing. The rose- 
coloured flowers form a pleasant contrast to and 
combination with the blue of the ground ivy. 
Clusters of Stitchwort {Stdlaria holostea), whose 
white ten-petalled flowers are very beautiful objects, 
dignified by children with the names of "birds'- 
eyes," "milk-cans," &c., cannot fail to strike the 
eye of the rambler. The seeds of this plant, when 
examined with a low magnifying power, are very 
beautiful objects. But even more delicately beau- 
tiful than any of our early summer plants, in our 
opinion, is the little Germander Speedwell {Veronica 
chamaedrys), whose sky-blue petals, four-cleft, will 
come off together, bringing the two stamens with them. 
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The leaves are nettle-shaped, and by-and-by will 
cover the hedge banks with their clusters. Many^ 
people mistake this pretty plant for the Forget-me- 
not, which is a species in nowise related to it. In. 
old herbals you will find many curative properties- 
ascribed to the speedwell, amongst others as a remedy 
for gout and cancer. About the same time of year 
when this species is in flower you may haply meet 
with another, the Thyme-leaved Veronica (F. serpyUi- 
fdid), with smaller and lighter blue blossoms, and 
having narrow leaves not a great deal unlike those* 
of the plant whose name it has borrowed. 

Our hedge banks and lane sides are the habitat of 
another genuinely English plant, the Self-heal 
{Prunella vulgaris). Its scientific name is a corrup- 
tion of Brunella, derived doubtless from its being 
considered a certain cure for quinsy, the German, 
name of which complaint is " braune." In Cheshire 
it goes by the name of " carpenter's grass," whilst 
in Gloucestershire it is known as " carpenter's herb."" 
Both these names allude to the belief that if a 
carpenter happened to cut himself, the applied leavea 
would stanch the blood and heal the cut. The 
same belief led to this plant being formerly called 
" hooke-heal," and " sickle- wort," in allusion to its 
curing the wounds caused by sickles and bill-hooks. 
In Essex, it is favoured with the appellation of 
" pick-pocket," but as that name is there given to 
weeds in general, it is invidious to signal out the 
present species. Its commoner and more general 
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Seir-hul iFruntOa migarti). 
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name of " self-heal," expresses all that is implied in 
" carpenter's herb " and " sickle- wort. A herb for 
which it is frequently mistaken is the Bugle {Ajuga 
reptans), often to be met with in the same situation. 
The latter plant, however, flowers earlier in the year, 
and, as its specific name implies, is not erect like 
the self-heal, but of a creeping character. 

The month of June is the time for the more shady 
parts of the lanes to be literally aglow with the 
showy flowers of the Bed Campion {Lychnis diurna). 
There is no mistaking its oblong, hairy, palish-green 
leaves, or the rosy petals of the flower, supported by 
their dark-coloured calyx. From June to October, 
and even into the winter months, you are sure to 
find it in flower somewhere. Associated with it is 
the White Campion {Lychnis vespertina) that loves to 
climb among the bushes and brambles, especially on 
the borders of corn-fields. In the summer evenings, 
its delicate perfume scents the air, for that is the 
time of day when its flowers are expanded the most, 
a fact which has procured for it its other name of the 
" Night-flowering Campion." A few specimens of the 
Ragged Kobin {Lychnis Flos-cuculi) grow near the 
Bed Campion, but in the moister meadows or marshes 
a few yards oflf it occurs in such abundance as to 
give a tinge to the vegetation. Its colour is a 
delicate rose, but you will observe that its petals are 
so deeply cleft that the slightest puflf of air sets them 
a fluttering, a circumstance which has earned for 
the flower its name of " ragged." 
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former times, the leaves of the " sauce alone " were 
boiled as table yegetables, or used for stuffing roast 
pork. The white-flowered Dead-nettle {Lamiv/ni 
album) is another early plant, whose whorls of 
labiate flowers and square steins render it easily 
recognisable. If not in the green lanes, at any rate 
in the plantations often bordering them, or in the 
moist meadows beyond, grows an early summer plant, 
one of our most beautiful native flowers, the Early 
Orchis (Orchis mascula). It grows to about a foot in 
height, and nothing can exceed the fresh beauty of 
its spike of pinkish-purple blossoms. The tubers 
of this species, like the base of the cuckoo-pint, 
contain such a degree of starchy or farinaceous 
matter that it was formerly much sought after, 
boiled in water, and sold at the corners of the streets 
in London and elsewhere under the name of " saloop." 
These tubers have been stated to contain more 
nutritious matter, according to their bulk, than any 
other vegetable production ; and the statement has 
gone so far as to assert that one ounce a day was 
sufficient to sustain a man. Our readers need not 
try the experiment unless they choose. The same 
ia>oist meadows where this plant grows — and we have 
seen fields quite purpled with its blooms — will be 
sure to yield still greater numbers of the Cuckoo 
flower, or Lady's smock, as it is also termed — a 
cruciferous plant with palish lilac flowers, and 
pungent leaves that remind you of its affinity to the 
cresses. In the marshier spots you will not have to 
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look for Shakespeare's Mary-buds — Marsh Mari- 
golds we now call them {Caltha paJudris), They 
will obtrude themselves on yonr attention if they 
are within a quarter of a mile, with their great 
gorgeously-yellow blossoms and shining green leaves. 
Surely a prettier plant than this is not included 
in our English flora! By-and-by you wiU notice 
how curiously the capsules shed their seeds, just as 
if they knew what they were about. 

Let us return to our shady green lanes. In the 
northern and midland counties particularly, the&^e 
are the places to find that stately flower — the most 
imperial of our indigenous kind — the Foxglove 
(Purjmra digitdHs). Who does not know its purple 
flowers ? or what boy has not closed one end, and 
after filling the glove with his breath, suddenly 
clapt it on his hand, in order to hear the sharp 
sound it made when bursting ? Its common name 
is a good illustration of how such terms have been 
corrupted. Originally it was " folks* " glove — that 
is, fairies^ glove. The fairies have given their names 
to more than one of our common plants, just as, in 
old Catholic times, the Virgin did. The latter may 
be recognised in " mary-buds," "ZacZy'« smock," 
" lady's mantle," " lady's bedstraw," &c. A power- 
ful medicine {digitaliB) is made from the foxglove. 
The hedges in June and July are quite gay with 
such plants as the White and Yellow Bedstraw 
(" ieia-straw," as it was formerly called), which 
grow up almost to the tops of the hawthorn, where 
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the latter is low. The Yellow Bedstraw {Galium 
verum) has another name (" cheese rennet "), so 
given on account of its possessing the power of 
curdling milk. Its spikes of small golden yellow 
flowers renders it easily identifiable, and the smell of 
new-mown hay which they give forth is anything 
but disagreeable. The White Bedstraw (Oalium 
mollugo) has its spikes also crowded with blossoms. 
Another species of this genus, called Goose-grass, 
or Cleavers ((?. aparine), is a capital climber, and 
well deserves its name, for if you cast a fragment of 
the plant on a person it will " cleave " or adhere to 
the dress as if it were covered with gum. Its 
flowers are small, and grow at the base of the 
rosette-like whorls of leaves, which run up the square 
stem. Here and there, at the foot of the hedge- 
banks, are clusters of another species, the Gross- 
wort (Galium crudatum), an erect plant about a 
foot high, with whorls of palish-green, downy 
leaves, and thick clusters of small yellow flowers at 
their bases. It gives out a faint and rather sickly 
perfume of new hay. Sometimes, partly climbing 
at the base of the hedges, is a very pretty plant, 
with small pinkish, snap-dragon shaped flowers, 
called Fumitory {Fum^aria officinalis), which can- 
not fail to be recognised in the early summer, 
when the attention is not too much distracted by 
the superabundance of species. Some people derive 
its name from fum£ de terre (earth-smoke), from 
the supposed thin, vapour-like appearance of its 
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unpleasant, when freshly dug. The flower umbels are 
small and thin, and the fine needle-shaped leaves are a 
good guide to its identification. The Hemlock {Conium 
inaculatum) is a sign of the advancing summer. Its 
soft, dark, elegantly-cut leaves (of which there is 
an abundance) and spotted stem are good indices to 
its identity. It grows in the hedges, often as close 
to the hawthorn as it possibly can. The rather 
fetid smell it gives out when bruised is also charac- 
teristic of the plant, and another means of discover- 
ing it. The plant is held to be poisonous, and 
readers will remember the " hemlock juice " which 
Socrates was forced to take to produce death. 
The Fool's Parsley {3itliusa cynapium) is another 
common wayside plant, whose flower-umbels are 
recognised by the spurs which may be seen beneath. 
It is -a pretty plant, with leaves so delicately 
and gracefully formed that ignorant persons often 
take them, when the plant is young, for ferns. The 
Wild Carrot {Baucus carota) is also distinguished by 
its finely-cut leaves, but in this case the umbel of 
flowers is large and round, and the blossoms so 
thickly grouped that the surface is depressed in the 
centre. The outer flowers are white, and the 
central ones of a pinkish colour. It is an early 
summer plant, and the above description, and the 
peculiar carrot-like smell it gives out when the 
leaves are bruised, readily lead to its identification. 
The Eough Chervil (CJioerophyllum iemulum) is 
another umbellifer common along our waysides. 
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The St. John's Wort (Hypericum perforcUum) is a 
pretty plant, with delicate, heart-shaped green 
leaves, that seem, when held between the eye and the 
light, as if they were thickly punctured all over. 
The yellow flowers, tinged with red, and having the 
tips of the petals dotted with black, and the thick 
brush-like clusters of stamens inside them, lead to* 
its easy recognition. Indeed most people know this 
plant, for it is exceedingly common, especially in our 
shady lanes and on calcareous soils. Few of our 
native plants have so many associations connected 
with them as the St John's Wort. It is one of the* 
oldest and most credited of " vulneraries," and you? 
will find few herbs whose virtues are so persistently 
believed in by herbalists as this, except it be- 
perhaps the Yarrow, or " thousand-leaf " (Achillea 
millefolium) whose fine leaves cover the hedge-bank 
in many places, from the centre of which there- 
springs an umbel-like cluster of greyish-white 
flowers. The yarrow gives out a peculiar and not 
unpleasant odour, when crushed, somewhat re- 
sembling that of southernwood. But to return to* 
the St. John's wort — there are many English 
species, the commonest of which is that we have just 
named. It was one of the flowers gathered by our 
ancestors for the purpose of throwing on the bonfires 
which were kindled on St John's eve. On the 
continent it is still considered to act as a charm 
against evil spirits, &c., and at one time it was worn 
in Scotland as a protection against witchcraft. 

R 2 
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Another plant, also peculiarly fond of calcareous 
soils, but which may often be seen blooming on old 
walls, is the Viper^s Bugloss {Echium vtdgare), a 
decidedly pretty and even showy species. Its spike 
of blue and pink flowers, and its stem dotted and 
prickled all over, are ready means of recognising it. 
Its vulgar name was derived from the supposed 
resemblance of its seeds to the head of a viper. As 
the summer advances, the drier hedge-banks and 
uncultivated fields are all aglow with the bright 
yellow flowers of the Eag-wort {Senecio jac6boea\ a 
composite plant, quite as pretty as the Michaelmas 
Daisies we have imported into our gardens, and, in 
our opinion, both in the shape of its leaves and in 
the colour of the flowers, far exceeding the latter 
plant. The advanced summer also brings out the 
Hawkweeds {Hieradum) whose many species puzzle 
the young botanist almost as much as the umbelli- 
ferous plants. The name of the genus is derived 
from the belief that the hawk fed on these plants, 
and also fed its young upon them, in order to obtain 
that clearness of vision which distinguishes them 
from other birds. The earliest of the hawkweeds is 
the Mouse-ear {Hieracium pilosella), which grows 
with a single stem, and a blossom almost canary 
coloured. Its pale green, very downy leaves grow 
on the hedge-banks in pretty rosettes, and in feel 
and appearance they are not unlike the ear of the 
little animal whose name they bear. By-and-by you 
will have other species of hawkweeds out that you 
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can hardly distinguish from dandelions, both in cut 
of leaf and shape and colour of flower. The Succory 
hawkweeds are very pretty plants, which love to 
grow in the shadier parts of the lanes. The Chicory 
(Cichorium intyhus) is also a composite plant, with a 
flower exactly resembling those of the larger hawk- 
weeds, but of a beautiful light-blue colour. It loves a 
limy soil, and is particularly abundant in the eastern 
counties, growing side by side with the Dyer's Eock- 
weed {Beseda luteola)^ which you may easily 
recognise as a large kind of mignonette ; and in 
company with the bright and attractive Ox-eye 
Daisy {Chrysanthemum leucanthemum). It is the 
long carrot-like root of the chicory that is dried and 
roasted and used with cofiee. In Germany and 
Belgium, and even in some parts of this country, it 
is now cultivated for this purpose. The Willow-herb 
(EpUobium) and the purple Loosestrife {Lythrum 
sdicaria) are also summer plants, which you wUl 
certainly find growing on the margins of the nearest 
tarn. The former will be recognised by their 
willow-like leaves and rosy flowers, whose seed 
vessels shoot out into long, thin pods. Nothing can 
exceed the brilliancy of the tall, light purple spikes 
of flowers borne by the Loosestrife. The plant 
contains a large degree of tannic acid, so that it is 
used as an astringent. By many, this plant is 
believed to be the " long purple " of Shakespeare, 
who must have seen it growing in abundance on the 
banks of the Avon. 
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The Yellow Toad-Flax (Linaria vulgaris) is another 
roadside plant, and a beautiful one too, with its 
large, canary-yellow flowers, tinged inside with 
orange. Among some of our country people it is 
Tjetter known as " butter and eggs." Formerly (and 
perhaps in some places the custom is still carried on) 
the juice of this plant was used as a cosmetic. The 
hedges are now intertwined with the dark green 
leaves of the Bitter-sweet {Solanum dulcamara) 
whose pretty purple and yellow flowers at once show 
hj their shapes that this species is a near relative of 
our common potato. By-and-by these flowers will 
be replaced with bright scarlet berries, so attractive 
to the eye that many have been tempted to taste 
them, much to their disgust afterwards. The Old 
Man's Beard (Clematis vitalba) grows beside it, but 
is a stronger climber, so that it fairly covers the 
hedges with its greenish-white flowers. When 
seeding, these flowers will be replaced with long 
feathery arms, like the flocculent " wool " of a seed- 
ing dandelion, and then you will see the appropriate- 
ness of the name " old man's beard." The hedges 
in the eastern and southern counties are often 
covered for hundreds of yards by this plant. A 
young microscopist cannot do better, in trying his 
hand at section-cutting, than begin with the tough 
stem of this plant. The section is exceeding curious 
and pretty, and will well repay the labour bestowed 
in obtaining it. 

In no department of natural history, perhaps, is 
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optical power, whether applied by a microacope or a 
j^ood magnifying- glass, so useful or iuBtmctiTe as in 
botany. Beautiful as most flowers appear even to 
the naked eye, these beauties are enhanced when 
gazed at with such larger powers of vision as the 
microacope bestows. The seeds of our flowering 
plants are not usually noticed, but if you carry that 
useful object, a pocket-lena, about you, you will 
never be in want of most agreeable employment 



Fig. 180 




when out for a stroll. What plants are not in bloom 
may he in seed. Those of the Foxglove (Fig. 178) are 
remarkably elegant ; aaarealso the seeds of the Great 
Mullein {yerbascum thapsus), a way-side plant, 
especially in the eastern and southern counties, so 
pretty that we have seen it grovm in gardens in 
Lancashire. Its large pale-green leaves, covered with 
down, so that they look like vegetable flannel, cluster' 
thickly on the ground, and out of them spring a tall 
spiko of canary-coloured fiowera, vith pink Btamens, 
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It goes by the name of Aaron's Eod, and High 
Taper, in allusion to the hollow flower-stalk, which, 



Fig. 181. 



Fis. 182. 





Hair of Milkwort (^Polygala vulgaris). 




Hair of Honey- 



when the plant 
has died oflf, 
dries up and 
can be used for 
holding tapers. 
" High," how- 
ever, is a corrup- 
tion of hig, or 

lair oi xioney- -, xi. o 

suckle (Zoni-^«^^ tne baxon 
cera peticiy j^^me for the 

tnenum), , ,, mi 

nawtnorn. The 
seed of the Louse wort (Pe- 
dicularis palustris), a pretty 
plant with elegantly cut 
leaves and pink flowers, 
growing abundantly on the 
adjacent marshes, is another 
object worth examination by 
the young student. Not less 
interesting are the hairs 



Fig. 183. 



\ 




Hair of Great Mullein ( Ver- 
bascum thapsw). 



FLOWERINa PLANTS OF THE GREEN LANES. 249 



Fig. 184. 



which frequently cover the steins and leaves of many 
of our flowering plants, and which the student will 
generally find assuming distinct shapes in various 
species of flowers, much as they may seem alike to 
the naked eye. Some of these hairs, as on the 
common Honeysuckle (Lonicera peri- 
clymenum, Fig. 181) and the Milkwort 
{Poly gala vulgaris) are exceedingly 
simple. The latter plant is very 
pretty, although not more than two 
or three inches in height, and may 
be found on heaths or on the drier 
parts of the hedge banks, where its 
little tassel-shaped, sky-blue flowers 
will readily recommend it to the eye. 
The hairs of the great mullein, and • 
mouse-eared hawkweed, on the con- 
trary, are much branched. In the 
EaggedEobin {Lychnis flos-cuetdi, Fig. 
189 a), the common Primrose {Primula 
vulgaris, Fig. 185), and Eib-wort plan- 
tain {Plantago lanceolata, Fig. 186), 
the vegetable hairs are formed out of ^**^ ^®t ^®^*®: 

° eared Hawkweed 

Simple beaded cells. In the Antir^ {Hieradum pUo- 
rhinum (Fig. 187) and Fig-wort {Sero- *''^^^' 
phuiaria nodosa) — the latter a common plant by the 
sides of streams or ditches, where its reddish-green 
flowers, resembling those of a calceolaria, and its 
unpleasant odour when bruised, will readily identify 
it — the hairs assume a peculiar shape, ending with 
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a little knob. It is believed by some botanists that 
these hairs have a peculiar use in vegetable economy 
in regulating the electrical condition of plants. 

With a higher microscopical power, the student 
will never be at a loss for beautiful objects in the 
pollen-grain of different species of plants. Indeed 



Fig. 185. 



Fig. 180. 





Hair of Primrose (^PriinuUt 
vulgaris). 



Hair of Rib-wort Plantain 
(^Plantago lanceolata). 



few natural objects, except the Diatomacese, can 
compare with them for beauty, both of form and 
ornamentation. 

In Fig. 189 is given an illustration of the pollen of 
the Bladder Campion, which, once seen, is not likely 
to be soon forgotten. The grains of the Broad-leaved 
Helleborine are shaped not unlike Savoy biscuits; 
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whilst those of the common field Enautia or Scabious 
— an abundant, lilac-coloured plant, growing along 
the moister parts of hedge-banks, especially in the 
neighbourhood of corn-fields, form some of the most 
exquisite of microscopical objects. Scarcely less 
beautiful are the pollen-grains of another common 
plant, to be found in abundance on the surface of 



Fig. 187. 



Fig. 188. 





Hair of Antirrhinum (Antir* 
rhinum majus). 



Hair of Fig-wort (5'cro- 
phUaria nodosa). 



any old tarn or pond, and rightly named Pond- 
weed {Potamoffeton densum). The pollen of the 
Great Burnet {Sanguisorba officinalis) — a plant with 
a dark, liver-coloured head of flowers, not uncommon 
in the meadows of the midland and northern coun- 
ties — is also of an elegant shape, although not 
equalling the triangular grains of the common Eye- 
bright {Euphrasia officinalis). This latter plant you 
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may find in the shadier parts of the green lanes, and 
in the adjoining heaths and meadows. Its height is 
not above six inches, and its leaves are beautifully- 
cut and densely packed, the pretty little flowers, 
whitish, and streaked with lilac and yellow, forming 
elegant clusters. It has long been celebrated, as its 
name imports, for its supposed cure of eye-diseases, 

Fig. 189 a. 




Hair of Lychnis floscuculi. 
Fig. 189. 






Pollen of Bladder Campion (Silene inflatd)^ Broad-leaved Helleborine 
{Epipactis latifolia), and Field Knautia (Scabiosa arvcnsis). 

and it is still collected for that purpose and sold 
by herbalists, although it is diflScult to tell in what 
way it can act as healer. A good deal of the 
medicinal properties of flowers is hypothetical, and 
based on what is called the " doctrine of signatures," 
which taught that most plants bore about them, in 
colour, shape, or spots, a reference to their healing 
properties in certain complaints. Hence it was that 
Lung- wort was believed to be good for consumption. 
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because of the fancied resemblance of the leaves to 
the lungs. Ked flowered plants were fully believed 
to be useful for blood diseases, and bright-eyed ones, 
such as the speedwell, eyebright, &c., for diseases 
of the eyes. We need hardly stop to point out the 
utter baselessness of such a belief. Science now 
goes deeper than externals like these. It is possible, 
however, that the wholesale experimenting on the 
qualities of herbs induced by such a belief, led to the 
actual discovery of some species which were beneficial. 



Fig. 190. 




<4^ 



Pollen of Pond Weed (Potamogeton densum)^ Ditto Great Burnet 
{Sanguisorba officinalis)^ and of Eye-bright (^Euphrasia officinalis). 

Very curious microscopical objects are the pollen 
grains of the Spear Thistle (Cnicus lanceolcUvs)—one 
of our commonest, too abundant, thistles. They are 
not unlike the toothed wheels of a watch. The 
pollen of the common rush (Juncus conglomeratus) 
when viewed in a certain light, also forms an attractive 
object. That of the Common Bitter Vetch (Orchus 
tvherosus) — a most beautiful plant, with pink and 
red flowers, and grass-like leaves, growing abun- 
dantly in the shady lanes of Lancashire and 
Cheshire, although scarcer elsewhere — greatly re- 
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sembles the pollen dust of the Broad-leaved Helle- 
borine. The grains of a species of hawkweed usually 
found growing near the sea (Hieraeium suhauduin), 
which plant has often puzzled the young botanist. 



Fig. 191. 







Pollen of Spear Thistle {Cnicus lanceoIatus)j Common Rush {Jucundus 
conrjlomcratus], and Bitter Vetch (Orobus tnberosus.) 

Fig. 192. 




Pollen of ITitracium subaudum^ Encn ciliaris, and Green Mint 

{Mentha viridis). 

perhaps, by the swellings on its stem, caused by an 
insect, one of the cynips, having deposited its eggs 
beneath the skin — are surrounded by hairy cilia. 
The pollen of one of our Lings {Erica ciliaris) is 
triangular ; whilst that of the common green Mint 
{Mentha viridis) is nucleated. 

The microscope, notwithstanding the discoveries 
it has made in the investigation and determination 
of vegetable tissues, has still much to do before we 
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obtain a correct knowledge of the natural classiSca- 
tioQ of plants. Professor Gnlliver, one of our most 
distingnislied botanists, has shown that many plants 
are related by the crystals formed in various parts of 
their tissues. These crystals, on acconnt of their 
being usually needle-shaped, are called rawhides 




Riiph dcsa,h Fh ctmh betry of 

t'uuhm; c, from the berry of ^nim mnculaiHm; d, from the leaf of 
Xcoltia iplraiii; e, loose frem the beirv of Tumm csmmmit; f, in 
nn intercellutnr spnce of nn old I'road of Lemna Iriauka (Dnclinreed). 
All mojeriitelj' miignifieJ. 

(Fig. 193); and one gronp distinguished by other 
peculiarities goes by the name of aphKraphides. Both 
these groups of plant crystals may be seen with a 
good student's microscope. Professor GuUirer re- 
commends, as a way to find these crystals in the 
plants known to bear them, to scrape and mash to a 
pulp a bit of the leaf, or any other part of the plant, 
in a drop of water on the object-slide of the 
microscope ; this pulp shonld then be pressed with a 
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thin glass cover, and viewed with a quarter-inch 
objective. He has shown satisfactorily that these 
plant crystals are not diseased growths, but natural 
products, and he expresses his belief that they may 
ultimately prove useful, as characters, in systematic 
botany. In many cases, these crystals assume forms 
which are distinctly geometrical, as in Fig. 194. 
These prisms are well adapted for the polarisation of 

Fig. 194. 



:>3 




< 




S3L 




^ 



Crystal Prisms, highly magnified: <;, from Quillaja snjxtiiarin ; h, from 
the Testa of Milk Thistle (Silybum marianum) ; t, from the Ovarv- 
coat of Spear Thistle (^Carduus lanceolatus). 

light. Generally speaking their chemical composition 
is oxalate of lime, though some of them appear to be 
composed of phosphate of lime. The Onion and 
common Ehubarb are good plants for the young 
microscopist to experiment upon in search of these 
interesting objects ; and, as Professor Gulliver has re- 
marked, it is an occupation fit for the drawing-room, 
and one well calculated to employ the fair and dextrous 
hands of ladies. In no plants are the geometrically 
shaped crystals better seen than in the Knap-weed 
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( Centaurea, Fig. 195,2?) and the Shallot onion. And it 
is found that these shapes are, in some instances, 
characteristic of different species in the same genus. 
Thus their investigation may help in approximating 
the values of specific differences — one of the most 
vexed questions in modern botany. The spA»- 
raphidea are groups or conglomerations of minute 

Fig. 195. 



<^^^ 





p, Crystal Prism from ovary-coat of Centaurea nigra; g, different 
forms, one in its cell, from the same part of Centaurea scabiosa ; r. 
Crystalline Cross, and three single Crystals, from bulb-scale of Shallot. 
All highly magnified. 

crystalline granules, or angular crystals, frequently 
smoothish, and often granular or star-like on the 
surface; and these are generally contained in a 
distinct cell. Their usual diameter is about the 
thousandth part of an inch ; but in our British 
plants their size is often smaller than this. They 
reach their largest size among plants of the Cactus 
tribe. The common Nettle, and Marine Bladder 
Campion — a plant resembling, in flower, the 

8 
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Bladder Gampioa already noticed, bat with fewer 
:and emaller leaves — both yield these sphstaphidea 
<Fig. 196). 

Of other stmcttLres of plants which a little know- 
ledge of microscopical investigation will yield to the 
Btndent, space forbids as to treat ; with that inetm- 
ment a " feast of fat things " is always spread, and 

Fig. IB6. 




t, Sphierapliidei, one in its cell, the other crushed, Irom the leaf or 
the Nettle ; /, Sphicraphides, one in its cell, the other naked, fnim 
the Btem of Dog b Mercuij {ifercuruilia annua) ; m, the Mine, from 
the leaf of Marine Bladder Campion (Silene manlima] ; n, Sph«!- 
rapbid Tiuaa (mi^mlied less than half as much aa the other objects), 
from the leaf of VeratrtDn ; o, Raphidet, from the same leaf. 

leisure hours may thus be profitably spent and the 
mind be relieved of worldly cares, and feel, as a hnmaD 
sonl should feel, freer &om the arbitrary shackles 
which the stiffened duties of modern civilisation tend 
to fasten on a man. We know of no higher or more 
congenial occupation than that of investigating the 
laws and phenomena of Nature. Surely if ^Utict — ' 
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the often absurd result of men's follies, prejudices, 
or wickedness— are deemed worthy the attention 
of great intellects, the grander and more harmonious 
inter-relation of the animal and vegetable kingdoms, 
their antiquity, and the causes which have led to 
their present distribution and arrangement, are as 
much more worthy of investigation as eternal things 
are above temporal ! 
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CHAPTER IX. 

THL BUSHES, GRASSES, AND FEBNS OF THE GREEN 

LANES. 

UE English fields and lanes are crowded 
with a host of objects whose appearance is 
too modest and unpretentious to obtain 
even a passing notice from ordinary 
pedestrians. It requires little extra observation, how- 
ever, to discover that they really possess beauties and 
attractions of their own. Without such common ob- 
jects as grasses, rushes, sedges, &c., what would 
become of that charming greenness which delights 
every eye? Their general effect, therefore, if not their 
individual, is far from unimportant. Nay, they possess 
a utility also, as food of all kinds of cattle, such as 
more showy members of the vegetable kingdom have 
not. These remarks may sound like an apology, when 
every botanist knows that the delicate, graceful 
beauty and structure of our rushes and grasses 
really need nothing of the kind. Ferns have long 
held a high place in public estimation, on account of 
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their superior attraction of form, and such a fact 
cannot be wondered at. Our moister and shadier 
lanes grow them as few gardens can, for more 
independent and seemingly capricious objects do 
not exist. 

Let us first glance at some of the Bushes and 
Sedges which may be easily found during an ordinary 
country stroll. They are usually an index of a 
hungry, undrained soil, or of hard, clayey ground. 
In the dry ditches or hollows by the lane sides you 
cannot fail to meet with more than one species. 
Among others may be found, in the later summer 
jnonths, the Hard Eush {Juncvs glaucus)^ which well 
deserves its popular name; its hard, wiry, but 
slender stems also serving to identify it. The 
Common Bush (Juncus communis) is no less abundant, 
though you must seek for it in moister places than 
the previous species usually affects. It is also larger 
and softer, and its stems have not the same glaucous 
colour ; the flowers, though springing from a similar 
place in the side of the stem, are more bunchy. It 
is the pith of this species, and of Jimcm effvsvs, that 
has for such a long time been used as wicks for 
those candles which go by the name of "Bush- 
lights." But perhaps the most interesting species 
is the Toad Bush (Junom hufonius^ Fig. 197). This 
also loves watery places, especially where there is a 
subsoil of clay or brickearth. You may generally 
find it in abundance in deserted brickfields, which 
it is the first to inhabit. It makes its appearance 
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as a dense carpet of minute, bright green threads, 
each tipped with an orange-coloured knob, so that 
when they are wet the surface glistens as if be- 
gemmed with topazes. These seedlings at this time 

> Fig. 197. 




The Toad Hash. 



bear little resemblance to the adult plant, as may be 
seen in Fig. 198. A species of plant that is very 
common, like shellfish and butterflies, is always 
characterised by varietal diiSTerences, some of which 
are frequently so marked and distinct as to be per- 
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petnated. The Toad Bush is distingnished as belong- 
ing to this class, and its yarieties may generally be 
found in different habitats in the month of Augusts 
In May the meadows are nearly carpeted by an 
allied form, the Field Woodrush (Luzula campestris),. 
— a really pretty plant, if you will only take the 
trouble to look at it closely. Its flowers are quite- 
as regular as those with showy corollas, and their 
dark umber is beautiftilly relieved by the light 
yellow of the comparatively large anthers of tha 
stamens. In the north of England 
and midland counties, this species ^' 

goes by the name of " sweeps," in 
allusion to its dark-coloured flowers. 
A further examination of any 
marshy ground will also reveal the 
presence of two other common 

species of rush, JuncUS effuSUS, and Toad Rush Seedlings. 

J. acutiflorvs. The former will be 
distinguished by its soft stems, which cause it to- 
go by the popular name of the Soft Bush — the latter 
by its flowers, which are very sharp ; the stem also- 
is jointed. 

The margins of the banks of streams or of tarna 
are the places which sedges most love. Here you 
may find the Bemote Carex {Carex remota), in June, 
especially where the trees overhang the moist places^ 
The Fox Carex ((7. vulpina), is another abundant 
species. It is sometimes called the Great Sedge, 
for it not unfrequently grows to the height of 
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three feet. All the sedges may readily be identified 
by their angular stems, and more particularly by 
the separate arrangement of the male and female 
organs on the same plant. The latter are usually 
arranged in prickly bunches, lower down; whilst 
the former sometimes droop in graceful panicles. 
The Yellow Car ex {C. flava), is also a generally 
abundant species, as is indicated by its numerous 
•varieties. Its leaves are very grass-like, but its 
flower-spike is very graceful, having bunches of 
female flowers where the leaves strike ofi" the stem, 
the stem being terminated by a slender tuft of 
yellowish-brown male flowers. The student is al- 
most certain to meet with one variety or another of 
this sedge in any moist place where sedges are likely 
to grow. The Pink-leaved Sedge (0. panicea), a 
common species, has an erect stem, slightly curved 
when in fruit, which are usually tinged with purple, 
hence the common name. It is a perennial plant, 
and may be found in most marshy places in the early 
summer months. The Hammer Sedge {C. hirta) is a 
very beautiful form, its long grass-like leaves spread- 
ing out gracefully, and its spike of pretty male and 
female flowers rising from their midst, the contrast 
in their light and dark colours adding considerably 
to the attractive appearance of the plant. It is a 
common species, possessing several well-marked 
varieties, all of which are to be found in our marshes 
and meadows. In those which are swampier and 
moister than usual, the young botanist is certain to 
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meet with at least one species of the so-called 
Cotton Grass (Eriophorum), whose soft, white, silky 
bunch of fibres (beautiful objects uiider the micro- 
scope) gives to the plant a name by which anyone may 
distinguish it. We have seen the Norfolk marshes 
almost white with the abundance of this sedge, and 
not more than two or three years ago a scheme 
was set afoot to cultivate it for commercial purposes. 
We have not heard, however, whether anything came 
of it, but it is hardly likely to successfully compete 
with the genuine cotton tree, either for quantity or 
quality, although it does seem a pity that so much 
utilisable material should not be employed in some 
way or another. The cotton-like down of one species 
(Eriophorum angustifolium), is often used in the 
moorland districts of Yorkshire and Lancashire for 
stuffing pillows. Candle and lamp wicks are also 
manufactured out of it in various places in the same 
district. 

Our native grasses are now having more attention 
paid to them, for they are being cultivated for lawns 
and pastures, which are sown with their seed. In- 
deed, so well acquainted are some of our seed- 
merchants with the more important species, that a 
person has only to name the kind of soil he wishes 
to have covered with grass, and the seed of the 
species best suited to it will be sent him. Until 
very recently, the study of our British grasses had 
been much neglected by botanists. One species, 
the Sweet-Scented Vernal Grass (Antlwxanthum 



266 



HAXF-HOUBS Ct THE QEBEN LANES. 



edoralum. Fig. 199), tad, indeed, long been a 
fiiToarite, even with common people, inasmuch as it 
is the perfnme of this very common and beautiful 
grass that gires the well-known scent to new-mown 
Fig. 199. 




r Glumes— St jl 



hsy or grass. The study of grasses is not so difScult 
as many suppose, and if it be a trifle more so than 
the study of flowering-plants so called, like every 
othet out-of-the-way subject, when once mastered, it 
more than compeusates fot the little extra pains 
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taken with it. The sweet-scented vernal grass 
blooms at a time when most other grasses are short 
and inconspicuous, so that it is doubly welcome on 
that account. Towards the end of May you may 
see it in full flower, the flowers forming a spike-like 
panicle from one to two inches in length. It has 
been supposed that it is the quantity of pollen 
thrown off by this species of plant that causes the 
peculiar catarrh known as " hay-fever." The seeds 
are highly hygrometrical, and when subjected to 
moisture, or after being moistened, to warmth, they 
exhibit a series of very interesting movements. The 
flowering glumes are awned, the glumes being 
covered with stiff, brown, erect hairs, particularly 
towards the base, where the hairs are generally 
spread out somewhat after the style of a cat's 
whiskers. These awns, when seen with a low 
microscopic power, form really beautiful objects. 
They are also easily influenced by moisture, that of 
the hand alone being sufficient to make the bent awns 
screw themselves about in quite a comical fashion. 
Indeed, the queer contortions and postural move- 
ments of these organs must be experimented on to 
be thoroughly appreciated : and we can promise our 
young readers no little harmless fun if they will try 
the experiment. 

Another genus of our commonest grasses, to be 
found by every roadside, is the Alopeeurus or Fox-tail 
as it is appropriately called, from the resemblance of 
the tuft to the tail of a fox. We have several 
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Fig. 200. native species, of which the rarest 
perhaps is the slender Fox-tail 
grass (Alopecurvs agrestis. Fig. 200). 
It is a tall, straggling grass, with 
few pretensions to beauty, and is 
generally found growing about a 
foot high. The culm, or stem, 
usually squats pn the ground, and 
at the joints it is bent. The flower 
spike is long and very slender, and 
is of a purplish colour. Its florets 
are less closely packed together 
than those of other species of fox- 
tail. Fig. 201 represents one of the 
florets as seen under a strong mag- 
nifying glass. The Marsh Foxtail 
{A, gieniculattiSy Fig. 202) is a very 
ornamental grass, especially when 
in full flower. It is usually to be 
found in very moist places, or even 
in the waters of a pond, if the latter 
be situated in a shady place. Its 
broadish leaves cause the plant to 
appear as if floating. If you should 
come upon such a shaded tarn, or 
pool, in June or July (and we 
have many such fringing our 
English lanes), you will be almost 
Slen»Ur Foxtail (Aio- certain to find this grass. Its rich 
pecurus agres ts). ^j^j^^ ^^^^ flesh-colourcd heads 
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make it a prominent object, one that a young 
botanist on the look-out for noyeltiea la not likely 
to hurriedly pass over. Its scientiSc specific name is 
a Tery appropriate one, as it alludes to the bent or 
Jcneed position into which the purple-coloured stem 
is thrown at every joint. From the lower joints 
there frequently spring roots. The sheaths with 
which the bioadish leaves surround the stem ate 
looser in the species of foxtail grass 
last mentioned. The Meadow Fox 
tail (Alopeeurua pratensis) has a close 
resemblance to the last species, but 
you will find it only in meadows 
where it grows moat luxuriantly 
It is more erect in its growth, how 
ever, and has larger and thicker 
apikea, and longer awns. The floreta 
are not nnlike those of the marsh 
foxtail, Fig. 202. 
Let U8 now turn to another floret oi Aiopicum 

, , , - - agreatk, m»ta\&ei. 

abundant species of grass you are 
certain to find in your walks through the fields 
and lanea : it is a soft, silky-looking grass, of 
a white or light-red colour, growing in compact 
masses among various other kinds, and goes by the 
name of Meadow Soft Grass {Holcm lancUus). It 
vegetates rather late in the season, but usually 
produces a very abundant crop, especially on light 
or moist soils. When in full flower the panicle is 
very spreading. The florets are two-flowered, the 




Fig. 202. 

Marsh Foxtail {Alopeeurtu 
geniculatus). 
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Qpper and smaller flower, which bears an awn, being 
barren, and the lower without awns but fertile. 
This oeetirrenee of barren and fertile flowers on the 
eame spike or panicle in many grasBes is of great 
importance, as showing the physiological changes 
whieb must have occurred in the life-history of the 
species before such a result was brought about. For 

Fig. 203. Fig. 204 




Fioret of Alapecarui Ront of ffofciM divestrf of the 

tjtaicalatui. outer Glumes. 

few people would be bold enough to say that these 
barren flowers bad been so created — this assettion 
would imply an ignorant freak of creatiTe power, snch 
as we cannot for a moment associate with God's 
works. Fig. 204 represents a floret of Soloua divested 
of its outer glumes or scales. We bare only two 
English species of this genus, that just described and 
the Creeping Soft Grass {Holims mollie), which may 
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be found in abucdanee in July or Aagnst under our 
hedges, or indeed in any shudy place. The Brome 
Grass (Bromus) also is a genus which includes many 
ornamental graBses that are both widely spread and 
abundant in this country. All the species bear a 
strong resemblance to each other, although the 
generic type is very marked and distinct. One 
species the Barren Brome (Bromus sterUia, Fig, 206) 
may be found on almost every piece 
^ of waste ground, or along the hedge- 
banks of onr lanes and road-sides. 
Common though it is, we have few 
native grasses that can compare with 
it for elegance and grace. To judge 
correctly of its pretensions to beauty, 
you should see it, not where it so fre- 
quently grows, on the hedge-banks of 
our dusty roads, but along some 
grass-grown tree-shaded, country lane. 'Hiere it 
will grow to the height of over two feet, will have 
soft, downy leaves, and spikelets seated on long 
slender pedicels which droop in the most graceful of 
carves. Each spikelet contains about seven compressed 
flowers, whose long, slender awns give to the whole 
plant a light and feathery appearance which greatly 
enhances its beauty. Along the dusty roads, the 
sterile Brome grass possesses a great capacity 
for collecting dust, and in such situations the plant 
is often an invisible green. One of the flowering 
glumes is represented at h, in Fig. 206. Another 
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species of Brome {Brmnus erectus) is to be found in 
fields, where it grows, as its name implies, more 
erect than the foregoing species. With this excep- 
tion, and its strikingly yellow stamens, it so nearly 



Fig. 207. 



Common Rye Grass (Lolium pcrenne), 

resembles the Sterile Brome Grass that there is little 
diflSculty in identifying it. 

Another of our commonest British grasses is the 
Darnel, or Eye Grass (Lolitim), of which we have 
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several species. This grass makes an excellent hay 
on dry chalk or sandy soils, where it may be 
cultivated with advantage along with clover. All 
the species, however, are subject to great variation^ 
thus showing the capability of considerable powers 
of adaptation to different physical conditions. The 
Common Eye Grass (LoUum perenne, Fig. 207) may 
be found everywhere. The Bearded Darnel {Ldium 
temulentum), so called on account of its long awns, ia 
supposed by some writers to be the *' tares" pig. 208. 
to which the Saviour alluded in his 
parable of the tares and wheat. The 
seeds of this species have a very peculiar 
intoxicating effect. When malted with 
barley, the ale brewed from the mixture 
produces speedy drunkenness ; and if they 
are ground up with bread-corn, the bread, 
if eaten hot, produces a similar effect. It 
is usually met with in cultivated fields. 
Cattle seem to know its qualities instinc- 
tively, for they always avoid it. ^ 

Other abundant British grasses are Aira, PoUy 
Festucay &c., whose numerous species grow in most 
fields. But we proceed now to notice the very 
common road-side forms, such as the Meadow Barley 
and Wall Barley. This genus contains four British 
species, all of which are easily recognisable. The 
spikelets in all the species are situated three together 
or nearly so, in alternate notches in the flower-stalk 
or culm (Fig. 208). The Wall Barley (Hardeum mu- 
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rinum, Fig, 209), may be fonnd growing oa the top or 
PI jgg in the decomposing mortar of 

most old walls. It is rather a 
stout grass, the stems heing 
sometimes bent. It may be 
known from the Meadow Barley 
(Sordeumpratense, Fig. 211) by 
its panicle being longer and 
stronger. The bristles termi- 
nating the ehaflf-scales (glumes) 
are called ' awns,' and these in 
the Wall Barley are of consider- 
able length (see Fig. 210). The 
meadow barley grows as tall as 
the wall barley, but it is more 
slender. The Sea-side Barley 
(Hordeum marUimum, Fi g. 213), 
so called on acconnt of its grow- 
ing abundantly on the sands 
by the sea-shore, is a smaller 
species than either of the two 
already mentioned. It will also 
be recognised by its glaucous 
hue and its spreading awns, 
which latter peculiarity gives 
it a remarkably light and 
Baviej (Hordeum feathery appearance. The wall 
mvrmam). barley may be fonnd growing 

along the margins of our toad-sides, in company 
with the meadow barley, when they frequently 
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approach each other bo mncb in general resemblance 
that it is somewhat difficult to tell one ijom the 
other. Oar fignres, however, and a little trouble 
taken in examining the glnmes and awne, will 
readily aid in their identification. Some of onr 




01 umti and Awns of Wall Barley. 

common English grasses, as for instance the Millet 
Grass, are remarkable for their elegance, causing 
them always to he selected when a person is making 
up a bouqnet of wild flowers. Others, such as the 
Couch Grass (Tritioum repens), are so abundant as to 
)>6 troublesome, inasmuch as they tcill replace more 
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iisefal plants. The roots, however, have a sweet 
taste, not much unlike liquorice. The leaves contain 
ra good deal of silica, so that cattle will only eat 
this grass when it is young. The Crested Dog's-tail 
«Grass (Cynosurvs cristaius) is also a very pretty 



Fig. 211. 





Meadow Barley (Hordeian pratense), 

grass, which flowers in July and August, and is then 
very abundant in all our meadows and pastures. 
The leaves of this grass are of the shortest growth 
of any of the pasture grasses. They grow close 
together, and are very palatable to cattle, par- 
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ticnlarly to sheep. Birds, and especially pigeons, 
are fond of the seeds, and feed on them when more 
delicate morsels are not in their vay. The general 
Fig. S12. Rg. 313. 





resemblance of the flower panicle to the tail of a 
dog, and its pretty purplieh-grey colour, will assist 
the stndent in recognising it, Creologically speaking, 
grasses possess an extraordinary interest, in that 
they appear to be the oldest of tho flower-beariDg 
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plants. Fossils have been met with in tlie Coal 
Measures which are believed to be the flowers of 
extinct species of grasses. 

Ferns have an antiquity greater still, and second 
only to that of their allies the Club Mosses. As 
far back as the Devonian or Old Bed Sandstone 
epoch, we meet with such magnificent examples that 
we are warranted in believing they are even older 
than this period, if it be true that the simpler forms 
always precede the more complex. In the Goal 
Measures they form the most beautiful, as well as 
the commonest of fossils, and it is not too much to 
say that the motive-power of Great Britain, derived 
from her magnificent seams of coal, is due originally 
to the ferns and club-mosses of the Carboniferous 
epoch. From that time to this we never lose sight 
of ferns, and how much they have been differentiated 
in the interval is evident from the general similarity 
of the fossil ferns of the Coal Measures in every 
country, and the wonderful variety and number of 
species yielded by the same countries now. More 
species of ferns live at the present time than during 
any other period of the earth's history. 

We do not propose giving a detailed account of 
our British ferns. The young beginner will find a 
pleasant, popular, and sufficiently exhaustive de- 
scription of them in a cheap and attractive little book 
written by Mrs. Lankester, called ' A Plain and Easy 
Account of British Ferns.' One cannot be surprised 
that this class of plants should have obtained so 
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much attention. Their elegant forms and fresh 
colonrs make them general favourites. A little care 
will cause them to flourish in our rooms, even m 
the heart of large cities and towns, the greater 
part of the year; and we know of few objects 
which cheer the eye more than a well-kept 
Wardian case of ferns. But in our rambles in 
the woods and lanes, how their presence lends 
interest ! The very Brakes (Pteria aquilina), 
abundant and rampant though they be, are among 
the most elegant of natural objects. Singularly 
enough, though they grow so readily where one 
would hardly expect it, in the stoniest places, on 
the barrenest soils, and where they have to compete 
with myriads of other plants for even a foothold, 
the brakes are among the most difficult to rear 
artificially. A more capricious fern, in this respect, 
does not exist in our English flora. The germination 
and earlier development of ferns are better known 
now than they formerly were; and, what is very 
remarkable, their earlier stages resemble the fully 
developed condition of cryptogamous plants lower 
in organisation than themselves. For instance, the 
earlier stages in the life-history of our commonest 
ferns are so like the Liver- worts, and especially the 
Marchantia, that we have known them to be taken 
for the latter plants, even in greenhouses, where 
practical gardeners attended on them! In this 
respect, therefore, ferns follow the same law as 
universally prevails among the higher classes of 
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animuls, in which the larval conditioD of a higher 
group teaembles the ad«lt state of a lower. 

Out on the Norfolk marshes we have frequently 

Fig. 2U. 



Opkiogtoiium talgal 




enlni^ed. 



Been the gronad covered for many scores of yards, 
with the bright-green fronds of the Adder's Tongue 
(Ophiofflossumvulffatum, Fig. 214). Yon wonldfaardly 
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take this elegant little plaiit for one of the fern 
tribe, bnt a short examination of the spike growing 
from the single frond will soon convince yon of the 
fact. None of the ferns bear true flowers, although 
sometimes their superficial appearance warrants the 
popular belief that some species do. And, as a 
consequence, they do not bear seeds^ but spores, 
which differ from them in their power of germinating 
from any part of their surface, whilst a true seed 
can only sprout from one part. The spores and 
spore-cases of ferns are among the most beautiful 
of microscopical objects, and those with which the 
young microscopist generally makes his first ac- 
quaintance. The ingenious way with which the 
halves of the spore-cases are held together by a 
sort of spiral ring, called the annulus, is very 
remarkable. Not less interesting and instructive 
is the different way in which the spore-cases are 
borne on the backs of the fern-leaves or " fronds." 
In some, as in the Common Brake, the edges of the 
leaves are turned over, and thus form the indusium 
where the spores collect and ripen. In this simple 
manner we have a differentiation of a part of the 
leaf taking place when the fern gets riper. The 
same process occurs in the Common Maiden-Hair 
fern {Adiantum capzHus-veneris) and the following 
figures show the gradual manner in which this is 
effected. The spores are contained in little vessels 
called thecaSy which are usually gathered in clusters 
termed sori (No. 3, Fig. 215), the indusium covering 
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Tig. 215. 




The Foimation of Kern SporM. 
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these being formed of a single layer of cells. Fig. 
215 shows at No. 1 the indusium, formed by the out- 
growth and overlapping of the edge of the pinnule or 
leaflet. As soon as this is effected, the thecse appear 
between it and the leaf as small green cells, full of 
granular matter (No. 2). In a little while these 
develop a cellular covering and a peculiar disposition 
of cells, which afterwards form the spring by which 
the spores are eventually liberated from the thecae. 
As the thecae advance towards maturity, there 
appear within them small round cells (No. 5) de- 
veloped from the granular matter, these by sub- 
sequent cell-division become the spores. In their 
early stage the spores are transparent, but after- 
wards become opaque and dark coloured. The 
young spores of the Maiden-hair are represented at 
No. 6 ; of the Oak Fern (Polypodium dryopteris), at 
No. 7 ; and of the Narrow Prickly Fern {Polystichum 
lohatum) at No. 8, in which the formation of the 
spore from the division of the round cell is very 
evident. 

The genera into which our British ferns are 
separated are characterised chiefly by the position of 
the Bori and their coverings. Thus, those of the 
Common Polypody {Polypodium vulgare) are naked, 
— that is, the sori are not covered over by any ex- 
traneous protection. You cannot fail to find this 
beautiful and commonest of ferns growing on old 
tree trunks, or festooning the banks of the ditches 
by the lane side. It is green, even in the winter 
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time, when hardly any other green thing appears, 
and then you may see the golden yellow sori 
arranged in pairs on the back of the pinnules. The 
late summer is the time to look along the banks of 
moist dykes, or in old wells, or the crevices of wet 
rocks for the Hart's Tongue Fern {Scolopendrium 
vulgare). You cannot mistake the long green leaves, 
hanging down like so many ribbons. This is one 
of our favourite domesticated ferns, as it will grow 
readily where there is moisture and subdued light. 
If you examine the back of one of the mature fronds 
you will see dark lines running parallel with the 
veins. These are the sori. In company with the 
hart's tongue you will find the Male Fern (Lasirea 
JiKx-^mas) — a name given to it when it was believed 
to be the male form, of which the Female Fern 
{Aihyris fiUx-foemina) was the female. We now know 
they belong, not only to different species, but also 
to different genera. Most delicately cut plants they 
are, excelling in beauty and elegance many foreign 
ferns grown in our conservatories. The Holly Ferns 
are also common (Polystichum), and these may be 
known by the feature which has given to them their 
popular name, viz., the minute prickles which 
terminate the serrations of the pinnules. 

In a botanical ramble down Growdale Glen, in the 
Isle of Man, many years ago, we came across a 
clump of bright green ferns, four or five feet in 
height, which for a moment made us draw back in 
admiration. Never before had we seen such a sight 
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nor since, with the exception of even a more tropic- 
looking plantation of the same fern on the shores 
of one of the large Norfolk lakes or fir. zie. 

"broads," at Irstead, near Norwich. 
There was the Boynl Flowering 
Fern {Osmvnda regalie), never better 
deserving its name. The large light- 
green fronds and stent stems covered 
at least a bnndred square yards I 
like a miniature forest, each stem " 
terminating in a spike of brownish- 
yellow sori, or spore-cases, which 
have caused it to be named " flower- 
ing." (Fig 216). Not many years 1 
ago the " seed " or spores of this 
fern were fully believed to render I 
the person carrying them invixS^ ; 
bnt before they had this effect it 
was necessary to gather them at 
midnight, on St. John's eve ! In | 
Norfolk we have seen this fern 
growing to the height of five or 
six feet. 

The limestone walls of Derby- 
shire are the places for ferns. Here, p. 
in abundance, grow the Maiden- ^i/'^f')- 
hair Spleenwort (Asplenium irichomanes), with its 
shining black stem and bright green, roundish 
pinnules. The Bladder Fern (Cystopteria fragilU) 
will be found associated with it, and when we say it 
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JB one of our most elegant and graceful species, wo 
have described it so that it cannot be mistaken. 
The Limestone Polypody (Polypodium calcareum) 
grows in the same places, its lower fronds being 
nearly as broad across the diameter of the fern as 
the latter is high, thas giving to the plant qaite a 
triangular ontline. Out on the hills above grow the 
Parsley Fern (Crypiogrartune crtspa. Fig, 217), so 
named because its habit of carrying the Bpore-casea 

Fig. 317. 




PnttUf Fern {CnjpUigt 
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clustered together causes it to resemble the parsley 
grown in our gardens. On some parts of the Lanca- 
shire moors, as at Fo Edge, we have seen this pretty 
fern covering the rough ground for acres. 

Another common fern in Derbyshire is the Bne- 
leaved Fern {Asplmiuvi rvia-muraria), which the 
student will always recognise by its resemblance to the 
rue grown in our gardens. It is rarely more than two 
or three inches in height. The walla of old chnrches 
and ruins are places to look for this plant, and it 



THE ItDSUES, OBASSES, USD FEBNB. 



289 



may oft«u bo fonnd in eucli Bitnatione growing in 
thongands. A rarer fern than this, and perhaps the 
moat beautiful of all our English species, is the Scaly 
Spleenwort {Ceterach offieinarum, Fig 218), which, 
if found anywhere, will be met 'with in each Bpota 
as those where the rue-leaved fern grows. It ia 
tolerably well scattered ovet the northern, western. 




Ctterach egii 



h, Porlian oBlargod. 



and Bouthern counties of England, bnt its beauty 
has sadly interfered with its perpetuity. The 
ailvery light-brown scalea on the back of the 
pinnulea have given to it its common name. 
Formerly, thia plant waa mnch sought after in order 
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Fig. 219. 
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Wocdsia ilvensis. 
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to apply it to 
wonnds and ulcers. 
Its roots are short, 
but they possess 
the power of pene- 
trating the hardest 
mortar. Another of our rarest native 
ferns is Woodsia ilvensis (Fig 219), 
which can be met with only in the 
bleakest and most exposed mountain 
regions. 

The commonest of our road and 
lane side ferns are the polypody, which 
may frequently be met with under 
distinct varietal forms; the Male 
Fern, Female Fern, and Blechnum. 
The latter resembles the Polypody 
in the shape of its fronds, but some 
of the fronds only bear spore-cases, 
and these are generally erect and 
brown. The Dilated Fern {Lastrea 
dilatata) is also a common and 
most elegant plant, especially abun- 
dant in the shady lanes of the 
northern and midland counties. The 
Holly Fern is another lover of the 
northern districts, although it is 
also common in some parts of the 
eastern counties. Lastly, in the 
woods you may meet with the Oak- 
fern {Pohjpodium dryopteris), a plant 
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never to be forgotten, for nothing can excel the 
beauty of its light green fronds, and slender black 
stems. We have already mentioned the hart's 
tongue as another lane-side species. Little intro- 
duction is required to the study of this class of 
plants, for when once the student has commenced 
collecting them he is almost certain to continue. 
Few plants keep so well in the herbarium, or look 
so natural when mounted. In this form they 
remind one of many pleasant hours in the woods 
and lanes and on the mountain sides; and thus 
continue the enjoyment of the sunniest and most 
innocent spots of one's life ! 
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CHAPTER X. 

THX MOSSES, FUNGI, AND LICHENS OF THE QRESN 

LANES. 

ESIDES the more prominent and attractive 
objects to be noticed in any country 
stroll, a little extra attention reveals 
the presence of others whose smallness 
alone has concealed them. Among these are the 
mosses and lichens. Ton find them everywhere, 
and William Hunt's pretty sketches have shown us 
what miniatnre fairy-glens and grottos are dis- 
tributed over the hedge-banks of our country lanes ! 
Let us take the mosses first. You find them 
growing abundantly on the top and in the interstices 
of any old wall, especially if it be in a shady place. 
You thrust aside the plants on the hedge or dyke 
banks, and find other species growing at their roots. 
The bole of an old tree is a rich hunting-ground for 
them, for several species have already upholstered 
the rough bark with those delicate shades of velvety 
green that artists love to paint. Perhaps in your 
examination of some of the mosses — especially the 
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I species growing so abundantly on the top 
of the wall {the Screw Wall Moss, Tortula murali$), 
yoH will find some of them infruU. Examine this 
wall moss with an ordinary pocket-lens, and if yon 
have not thus looted at it before we will guarantee 
yon a pleasant surprise. Although moeses and ferna 
are cryjpiogamova — that is, they have no palpable 




method of fmctification like the tme flowering- 
plants — yet recent botanical discoTeriee hare proved 
that the old idea of there being no analogous male 
and female organs is fallacious. Although perhaps 
they do not possess them in the same degree, yet 
the more highly organised even of the cryptogamia 
have difierentiated sexual parts. In Fig. 220 e, is 
given what is called the mcde flower of the screw 
wall moss. At the summit of the capenle (6) is 
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seen the twisted peristome, so mnch resembling the 
screwed end of an iron bolt, that yon see at once 
the origin of its name. This twisted appearance 
also is seen on the " lid " (d). The leayes of most 
mosses are very beautiful objects under the micro- 
scope, the cellular structure coming out very 
distinctly, and showing their six-sided shapes, due 
to the mutual pressure induced by the growth of 

Fig. 221. 
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Ceratodon purpureus. a. Male Plant. 1. Leaf and its Areolatioo. 
2. Capsule. 3. Calyptra. 4. Two Teeth of the Peristome. 

each cell. On the waste ground by the roadside 
you may frequently find another species of moss 
which, at first sight, you would take for the 
Taiivia muralis just described. That useful in- 
strument, a good pocket-lens, however, will soon 
rectify the mistake, and show you that it is qnite 
another genus of moss, called Ceratodon purptireus 
(Fig. 221). In the woodcut are given the chief 
parts of the moss as seen under a magnifying glass. 
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and, if the student compare these with the corres- 
ponding parts of Fig. 220, he will readily perceive 
the diflforence. Most noticeable will he the absence 
of that spiral twist of the lid. The areolation of 
the leaf, or the arrangement of the leaf-cells, is also 
differ en t. 
It is true that many of our mosses fruit in winter, 

Fig. 222. Fig. 223. 





Spore of Funana Spore of Funaria hygrometrioa 

hygrometrica, germinating. 

Fig. 224. 




rrothalliam and young Plant. 

when other vegetation is dormant; but stil] we* 
have many species, quite sufficient to occupy the 
attention of the young botanist, which fruit during 
the summer months. Chief among these are the 
SphagnumSy some species of Bryum, Funaria, Fonti- 
nalis, &c. The former may be found in abundance 
in most marshy places, for it is this genus which 
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accumulates so as to form a good part of our peat or 
turf deposits. The latter species grows in water, 
and may perhaps be found in such a tarn or pond as 
that whose chief contents we have already described. 
Should the student wish to become a bryologist, 
he will have to use the microscope very assiduously. 
Only by this means can he thoroughly understand the 
structural beauty of mosses. But he will find his 

labours more than recompensed 
*^' "^* in the many interesting details 

T brought to light. Let us glance 

at a few of these. In Fig.. 222 is 
y^^^ given the spore of the Kope-Moss 
(Funaria hygrometrica) — one of 
the commonest mosses growing on 
waste ground, garden paths, &c., 
^ , ,. ^ , , and which is remarkable for its 

rscudopodium of Ama- . . , 

c(mnium androgy- SCnSltlVCneSS to mOlsturC, the stcm 

Gemn^!^"'"''^*^' twistiug in a vcry lively fashion 

when a shower of rain falls after 
some long continued drought. These spores are 
less than the thousandth part of an inch in 
diameter. You see them sprouting in Fig. 223, 
and in Fig. 224 you observe how cell has been 
added to cell, and the filament elongated so as to 
produce tho green films you see, in spring, cover- 
ing damp walls and banks. This is called the 
prothallium, and it is from it that the young moss- 
plant will bud, after which it dies away. In some 
mosses a portion of the leaves are altered into 
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gemiuffi, and clustered on the top of a naked stalk, 

as in Aulacomnium, Fig. 225. We have already 

Fig. 226. Fig. 227. 




AreolftUon of Bryurn 



epoRen of the areolation of the leaves of mosses, but 
■we should state that these leaves are alwajs sessile, 
Hod have one, two, and even thtee layers of cells. 
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It is the form and arrangement of these that con 
stitntes what botanists call areolaiion. It is o^ 
great importance in the diagnosis of species, inas- 
much as it varies in different genera, and frequently 
even in different species of the same genus, as may 
he seen in Figs. 228, 229. The cells often contain 
grannies of the green substance peculiar to all 
plants, called chlorophijl. Eefeience has also been 
made to the reproductive organs, which are of two 




kinds, male and female. The occnrrence of these is 
■ pretty much like that of the male and female organs 
of true flower-bearing plants. Sometimes they are 
combined on the same plant ; at others they are 
separate, but on the same plant ; and frequently 
they are separate, on different plants. The male 
organs are uanally eurroanded by a circle of small 
leaves called the ferigonium. These male organs 
are called antheridta (Fig. 231) and they seem 
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analogous to the stamens of ordinary flowering- 
plants. Mixed with them are numerous jointed 
threads called paraphyses, which seem set apart for 
the purpose of keeping the male organs moist, and 
thus to preserve their vitality. The female organs 
are termed archegonia (Fig. 230), and they correspond 
to the pistils of true flowering plants. When the 
autheridia, or male organs, are sufficiently ripe, 
they rupture, and set free peculiar bodies which 
move about as if they were living creatures. These 
are called spermatozoids (Fig. 232). p.^ ^so 
Meantime, the female organ {archego- 
nium) has been preparing for their re- . /^ 
ception, by also rupturing its walls, ^ 
and rolling them back like the mouth 
of a trumpet, so that the spermatozoids 
can more readily enter, and fertilise the ^ * ^ 

11 mi 1 Spermatozoids 

germinal cell. The latter then roots 
itself, and sends up its fruit-stalk, on the end of 
which it carries the calyptra or veil (Fig. 234), 
which envelopes the young fruit. Both the veil and 
the capsule it covers are of different shapes in 
difierent species, so that proper attention paid to 
them will readily enable the student to recognise 
the various kinds of mosses. The mouth of the 
capsule, or fruit-case, is covered with a lid, which 
can be taken off by the thumb-nail as easily as the 
lids which cover the old fashioned earthenware 
teapots. In the several species this lid is of different 
Bhapes, and hence becomes another aid to their 




In tbe g«ras Amdrwm 
!i4, tod the tpxes htre tbereiiDie to 
eieaipe br the capsule splittmg into 
/Tig. 239^ In thoee mosses whoee 
eorered with lids, tljuere is freqnenthr a 




Xtrung Fniit of Orihotri' 
chum crispum, thowiD^ 
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Mitrifiirm Calrptf* of 
Encalyptra, 



ring of cells interposed between the lid and montli 
of the capsules, called the annvlus, or ''ring.** 
Fig, 240 shows the diflferent internal parts of a not 
nncommou species of moss {Mnium homum), and 
from this the student will gain a good idea of the 
general structure. When the capsule lid of a moss 
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is taken off, the first thing seen is the peristome, 
which consists of a number of teeth-Kke edges, 
which have always a constant number, as four, eight, 
sixteen, or twenty-four. The forms of these teeth 



Fig. 235. 



Cncuilate inflated Calyptra 
of Funaria. 

Figr. 237. 




Fruit of Splachnum ampul' 
laceum with small codIc 
Lid, cylindric Capsule, and 
obovate Apophysis. 



Fig. 236. 





Cucullate conic Calyptra 
of Fissidens, 

Fig. 238. 




Sti'umose Capsule ot Dicra* 
num starkiif with rostrate 
Lid and Annul us. 



are exceedingly various, and therefore if attention 
be paid to them, they afford extra means of identify- 
ing the numerous species of mosses. One group 
of mosses have no teeth, and these go by the name 
of the " naked-mouthed " mosses {gymnosUyinom), 
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There is an onter and inner peristome, the latter 
originating from the outer wall of the spore-sac. 
In addition evca to the pecnliarities of form and 
atrnetnre just described, there are seTeral others 
which the reader will find descrihed in Stark's 



Fig. 24a 




e. Tooth of inner PerUtome ; / 0.";^^"^ 
Spornngium and Sporei; g. Colnmella. 



'History of British Mosses,' and in the writings 
of the best mascologiat of the day, Dr. Braithwaite. 
The Scale Mosses are many of them very jn- 
teteating objects. One of these, the Fringed Scale 
Moss {PtiUdium cih'are), occurs abundantly in heathy 
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places, where it forms large purplish-brown patches, 
which look like ordinary moss. The stems are from 
one to three inches in length, and prostrate, bearing 
on the one side a profnsion of short branchlets, 
which are themselves repeatedly diTided. The leaves 
overlap each other, and are placed in two rows on 
opposite sides of the stem. Each lobe is divided 
and cleft into two pointed segments, all of which are 

Fig. 241. 




fringed with hairs. When parts of these leaves are 
viewed with a magnifying power of three hnndred 
diameters, they are seen to consist of ronndish cells, 
which have the nsoal disposition to become hexa- 
gonal, except in the hairs. 

In January oj Febrnary yon will find it impossible 
to take a country walk withont seeing the bark of 
trees, and the twif^ii of hawthorn, ash, &c., often 
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coTeied with lichens, of a bright yellow, or silvery- 
grey colour. The former is called Phyaeia parietina, 
and its structnre is very remarkable. Under the 




Splachnitin spkariatm, n-ith 
sight big«misate Teeth, ud 
eiserted Colomella. 
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micToacope it appears as follows : — It will be seen 
that even these lowly organised types of Tegetation 
have differentiated parts for the purposes of repro- 
duction. If you cut across the leaf-like layer 
(IhcdluB) of the cominon Yellow Lichen, cTen with 
the naked eye yon will perceive three different 
layers. When these are submitted to the micro- 
Fig. 346. 




scope, they present the appearance seen in Fig. 246. 
Like mosses, lichens are very abnndant. They grow 
on stones, trees, twigs, hedge-banks, rocks, almost 
everywhere. We possess in this conntry about eight 
hundred different indigenous species. Perhaps the 
best book yon can carry with you in your search 
after these very interesting forms ia Lindsay's 
'History of British Lichens,' in which yon will 
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find th« leading genera figured and colonred. 
Many species of lichens have long been used in 
tlie arts for dyeing purposes; whilst others are 
esteemed eqiially valuable for medicine. They aro 
the first poBsessots of the soil, and their decay 
often lays the foundation on which plants of a 
higher stmcture can better flourish. Oar grandest 
buildings, the prondest works of men's hands, are 

Fig. 2+7. 



in time reduced to dost by the slow growth of these 
" time-stains." 

Whilst treating on objects whose stmcture can 
only be seen by microscopical aid, let ns not omit 
another class whose occurrence is frequently only 
too common. They are parasitic fongi, which occur 
as black pustules on dead twigs or leaves. Fig. 248 
is an excellent example of these lovely objects as 
seen when magnified. It occurs on the twigs of the 
beech, where the pnstoles form small orifices, with 
a ragged mouth, within which may bo seen a black 
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mass of spores. Each of these spores is of the- 
star-shape seen in Fig. 248. When Tiewed with 
transmitted light, they are of an amber colour. 
During the emumer months these black pustnles 
may be found on nearly every dead twig of beech or 
lime which still remains attached to the parent 
tree. The proper way to monut the spores is ta 



Fig. 248. 




Star^pored Fangos (jlsteroipwvioB Hi^manai) 

take out a pottloa with the point of a penknife and 
lay it on a glass slide, adding a drop of spirit, 
which will break up the mass into individual spores. 
A portion of this fluid may then be transferred to a 
clean slide, and a drop of balsam placed on it as the 
spirit eyaporates. The whole should then be covered 
with thin glass in the ordinary way. Similar 



308 HUf -HOUBS IS IBB 6XEES T t^w^^ 

•bjects to these nuj be found on tlie le^Tcs ot 
Buaj ot OUT mnmer pUnt8. Tbose ot the Cammon 
Pilewort (BamtnaUiu fitaria) are espeaaQj liable to 
beaotifiil " nut," called " elnster-ciipH,'' cm aeeoont 
of their tesembling a nmnber of cups closelj' packed 
t(^etiiei,irhen examined with aloia. The "bEandfl," 




The BranbU-liaf Biaad {Ar^ma Im&etmt, Fr.). 

as (hey are called, belong to the same group of 
poraritic fungi. If yon examine the leaves of Ijie 
common bramble, towards the middle of the Bnmm^ 
yon will feequently see the tuider Bnr&ces covered 
with blotches of yellow dnst. As antninn ap- 
pioaehes, darker bodies will be found mixed vith 
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this yellow powder, until at last the yellow spores 
will scarcely be found, and their places occupied 
with large blackish spots. These will be indicated, 
on the upper surfaces of the leaves, by reddish 
coloured spots. The darker spots are clusters of 
spores of the Bramble Brand (Fig. 249), one of our 
prettiest microscopic objects. If mounted in the 

Fig. 250. 




Meadow-sweet Brand (Triphragmium vlmaria). 

manner already described in the star-shaped fungus, 
they will keep for years, and always prove at- 
tractive. The leaves of the meadow-sweet (Spirsca 
tUmaria) are frequently covered with a similar 
fungus, of a distinct species called Meadow-sweet 
Brand {Triphragmium vlmaria Fig. 250). It may 
usually be found where the meadow-sweet grows, in 
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moist sitnations, and can be readily recognised by 
the small black dote, not biggot than a pin's heatl, 
on the under side of the leayeB. When examined 
under the microscope with a quarter of an inch 
objectire, the pustules are seen to consist of aggre- 




Maple BVight^UhdnvlaHcornii). 



gations of three-celled spores, whence their name of 
Triphreu/mium, 

Another species of microscopic fnngns is the 
Maple Blight {Uneinula Ucornia, Fig. 251). This 
may be found, as a kind of whitish powder, on 
the leaves of the maple and sycamore during the 
autumnal months. If examined with a pocket-Ieua, 
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the white powdered leaf will be seen to have a 
number of minute dots scattered over it. These are 
the fruit receptacles of the light, and if one be 
placed under the microscope, and viewed with a one- 
inch objective, it will turn out a very pretty object 
indeed. When one of these receptacles is taken up, 
and viewed with a higher microscopic power, a great 
number of pear-shaped bags, termed am, each 
holding eight spores, are visible. These are the 
fruit of the blight, which is called uncinula on 
account of the hooked appendages. The above 
figure of one of the receptacles is given as seen 
under a half-inch objective. The spores and hooks 
are seen below the receptacle. Should your walk 
be in the spring and early summer months, you will 
perhaps have noticed the dead stems of herbaceous 
plants and the small twigs of trees to be covered 
with little black pustules, not bigger, if so big, as a 
pin's head. These are minute fungi, belonging to 
a group called Sphseriacei. The little black spots 
are perhaps covered by a skin, or epidermis, which 
later in the season will be thrown off. The pustule 
is nearly spherical, flattened at the base, however, 
and having at its apex a teat-like projection (a). 
The centre of this becomes perforated, and out of 
the perforation the inner contents of the fungus will 
escape. If a section of the pustule be made, tho 
interior will be found occupied by a minute drop of 
jelly, which should be taken out with a needle and 
placed in a drop of water on a glass-slide, if you wish 
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to examine it nnder the miotoscope. The little sacks 
[aeci) then come out with remarkable distinctness. 
This strnctate is peculiar to many of the micro- 



i 




Spkaria Arrtantm. a. Perlthadnm ; i. Section of dilta, augni/ietl 
■li^tlf ; e. Aiciu, with nniurlate Sporea ; d. Aacat, with buerinte 
Spoi«s uid Psrapbjm, x 320. 

Boopio fungi, which a little patience will enable yon 
to find on the leaves of plants more frequently than 
yon bad imagined. If you are short of objects for 
the microscope yon cannot do better than torn into 
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the nearest wheat field where the sicklier heads, 
covered with the black powder called " smut," will 
afford you microBcopic fungi in abundance. The 




330, showine bend-like Celli. 



study of these minute but interesting forms of 
vegetation is more fascinating than people suppose 
for many of them are among the most beautiful and 
elegant forms seen with optical assistance. Snch 
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books as Cooke's 'Microscopic Fungi' will assist 
the student, not only in finding the objects, but by 
the numerous figures, in enabling him to identify 
them. And all naturalists are now agreed, that it 
is only by a more intimate acquaintance with the 
simpler forms of life that we can hope to rise to a 
thorough understanding of the complex structures 
of higher organisms. A not unfrequent object met 
with in our walks is a greenish gelatinous substance, 
once supposed to be the residue of a shooting-star ! 
It is in reality one of those curious organisms called 
Nostoc, or Tremella (Fig. 253), belonging to the Alffse 
family. We have several species of them in this 
country, whose internal structure is very much alike 
in all (Fig. 254), consisting of bead-like threads 
immersed in gelatine. Here and there, when seen 
under the microscope, one bead or sphere appears 
larger than the rest, and these are believed to be 
concerned in the reproduction of the species. The 
Nostoc is especially abundant after rainy weather, 
sometimes so as to become a nuisance on our garden 
walks and lawns. 

We conclude our necessary hasty notices of the 
objects to be seen during a country stroll by a 
reference to the larger fungi. You cannot fail to 
observe them, for they grow almost everywhere. 
An old tree, however, is a splendid habitat, and 
here you may expect to find more than one kind. 
Out of other trees you see these fungi growing 
like a series of tongues overlapping each other. K 
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you examine the underside of these, you will find it 
covered with minute pores, resembling a sponge. 
This species (Polyporus) is not a bad artiele of food, 
if properly cooked ; but to find out how to do this 
you must study such books as Dr. Badham's * Fungi,' 
Mr. M. C. Cooke's ' British Fungi,' and the coloured 
charts of Mr. Worthington Smyth, showing forth at 
a glance the edible and poisonous species. The 
explanatory notes belonging to these charts are 
most useful, not only as showing how the edible 
species are to be cooked, but also as setting forth a 
practical experience in the determination of what 
kinds of fungi are poisonous and which are not, which 
entitles Mr. Smyth to a foremost place among bold 
investigators. 

We have several hundred species of those kinds of 
Fungus popularly known as " Toadstools." We 
English as a rule only profess to eat one kind, 
which we dignify by the name of "Mushroom." 
Unfortunately for our consistency, in the course of 
the year we really eat three or four other species, 
and that under the delusion that we are all the 
while sticking to our true mushrooms! In the 
brief space here allotted we cannot be expected to 
enter fully into the delineation of the several species, 
nor is it desirable, seeing it has already been done 
by our best fungologists. The young student, how^ 
ever, may find amusement as well as instruction in 
the examination of ordinary species of what he 
considers "toadstools." Those bearing gills are 
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ealled Agand, whilst the stslbed epecies which an 
perforated go by the name of BiAeH. Yonng speci 
mens of the former are corered oTor with a thii 
skin called vdva. As the fongns grows, this u 



Fig 255 




lauiog the Gil ]>, Rings, and Sttgea of Qrawlh. 



luptnred, whilst the growing stem carries a part oi 
it apwards to form the awnvlua, or ring, to be seen 
jnst beneath the gills of the miishroom (Fig. a. 255). 
One species of fungus is too good to be passed 
unnoticed. It is the Morel {Morchella eatnilenia 



TEE HOSBES, FUNQI, Am) LICHSM8. 317 

Fig, 256) one of the moat easily tecognised of all 

the fungi. We have gathered this species by scores 

in the fir- woods of Norfolk, when April has been a 

warmer month than usual. After being gathered, 

each fnngns should be hnng by a bit of string where 

there is a current of ait, so as to be properly dried. 

When thus dried, all yon have to do is to powder a 

little in sonp, or grate the dry 

fungus oyer your chop or steak 

whilst cooking, and you will be 

thankful ever afterwards for the 

knowledge ! Another fnngns, 

hastily classed by us among the i 

" toadstools," but whose merits [ 

are thoroughly appreciated in ' 

t'rance, is the Champignon 

(Maraamitia oreades. Fig. 257). 

This is one of the most dainty | 

of the Agarics, as well as among 

the safest to use for cookery 

purposes. You cannot help 

noticing it in yonr walks, it is so abundant. Were 

it for nothing else, its habit of forming those dark 

green rings commonly known as "fairy rings" 

would render it a conspicuous species. These rings 

are caused by the spores being thrown outward, and, 

as the inner ground is tolerably exhausted of its 

nitrogenous substances, the spores thus scattered 

bare a tendency to grow only on the oater or fertile 

ground. This fnagns is of too dry a nature to 
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make Jcetehup, bat in a stew, or added to other 
mnshroomB, it is a grest dfunty. Gather this, aa 
well SB all other kinds of edible fungi, when young — 
the yoonger the better, in all species, for even the 
edible " moBhroom " is bad for food when too old. 

Fig, 257. 




Fairy-ring Chsmpignon (Marasiaitu Ofvodra). 



Lastly, we hare another group of ftmgi of eqnal 
abundance to the champignon, to be fotind growing 
whereTer there are damp pastures. Ton know them 
better as "puff-balls" {Lt/coperdon) on account of 
their emitting such a quantity of euoff-Uke powder 
I'spores) when thoroughly ripe and dry. Formerly, 
the dry Puflf-balls made excellent " tinder," on 
account of the ease with which a spark could 
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ignite it. In Norfolk, these Puff-balla are Tory 
abundant and very large, frequently growing to 
the size of a man's head. There they commonly go 
by the name of " bulfers," and we have been grie7ed 
to Bee them kicked about by the nailed boots of 
agricultural labourers, who were little aware how 
they were treating real dainties ! Fig. 258 is a nearly 



Fig. S5B. 




Lycopfdon alr^mrpureum. a. Sponi. 

pear-shaped pnff-ball, 'withont stem — a feature whose 
absence will readily lead to its identification. The 
spores are of a dark purple-brown colour, hence the 
scientific specific name. The species bearing a stem 
(Fig. 259) often grows to a height of six inches. 
The commonest of onr native pnff-balls, howerer, is 
that whose top is covered with a mealy-looking wart 
(Fig. 260, Lyeoperdon ffemmalum). The scars left by 
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these -warta wheo they are ruhbed off are mi-sided. 
The Pear-shaped Puff-ball (Lyeoperdm pyrtfomu. 
Fig. 261) is also common, and may be found growing 
on old BtumpB. The spores of this species are of a 

Fij. 259. 




Li/eopdo 



greeniah-yellow colour. Another Hpecies is the Little 
Pufi-ball {Lyeoperdonpuaillum, Fig. 262), which growx 
on hedge banks and in pastures, bnt it is not so 
abundant as some of the foregoing. The proper time 
for collecting these objects, with a view to eating 
them, is when the fleeh is perfectly white. Then yon 
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may cnt them in slices, and fry them ; or use them 
88 yon would ordinary mushrooms. Thie yon will do 
almost without distingniBhing the difference. 

Our task is now ended. We have endea?onred to 
make a country stroll more interesting, as well &a 
more profitable. A harvest of material is every- 




Lycoperdon gemmatum. 

where at hand, but how few think of the bounty of 
the "Lord of the Harvest!" To the young es- 
pecially, the study of these objects should have a 
peculiar charm, and it is among the most noticeable 
features in the education of the present day that tho 
yonng are becoming more interested in nataral 
history pursuits. There are few studies which more 
completely take the conceit oat of human nature 
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than these, for theyieTealtoos thepreBenceof milliona 
of organic forme, none of which can be associated 
■with any ntility to man, but whose vital processes 
none the leas speak of the Wisdom and Love which 
hare conetructed them, and fitted them to be sharers 
of onr terrestrial life. In the comp^ionship of that 
life we find a higher porpose than mere atilitarian- 
Fig. 361. Fig. 262. 




Lycofitrdctt pyriforme. 



Poff-bsll (i. fmatuni). 



\Bva ; for, as good George Herbert has it, the natural 
world is but a pyramid, at the snmmit of which 
stands reasoning, responsible man, the mouth-piece 
and high-priest of the dumb forms which can ntter 
no song of thanks or praise except through their 
gambols — whilst man is permitted, mind to mind, as 
face to face, to inTOstigate this great mystery of 
life, and poor out in intelligible langnage hia thanks 
to the Creator 1 
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Authors, Divines, Statesmen, Naval and Military Celebrities, 
&c., &c. Fcap. 8vo, sewed, is. 
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DUDGEON, R, E,, M.D. 

THE HUMAN EYE ; Its Optical Construction Popa- 
larly Explained. Illustrated ifvith 32 Woodcuts. Royal 
i8mo, cloth, 5J. td, 

DUNCAN, JAMES, F.L.S. 

INTRODUCTION TO ENTOMOLOGY. With 38 
Coloured Plates. Fcap. 8v^o, cloth, 4^. 6d, 

BRITISH BUTTERFLIES: A complete Descriptioii of 
the Larvae and fuU-gro^ii Insects of our Native Species. 
With Coloured Figures of Eighty Varieties. Fcap. 8vo, 
cloth, 4^. dd. 

BRITISH MOTHS: A complete Description of the Larvae 
and full-grown Insects of our Native Species. With Coloured 
Figures of Eighty Varieties. Fcap. 8vo, cloth, 45. ^kL 

BEETLES, BRITISH AND FOREIGN. Containing a 
full description of the more important species. With Co- 
loured Figures of more than One Hundred Varieties. Fcap. 
8vo, cloth, 4r. td, 

NATURAL HISTORY of EXOTIC BUTTERFLIES. 

With 36 Coloured Plates. Fcap. 8vo, cloth, 4r. 6</. 

NATURAL HISTORY OF EXOTIC MOTHS. With 
34 Coloured Plates. Fcap. 8vo, cloth, \s, 6d, 

DYER, Rev, 7. F. THIS ELTON, M,A, 

ENGLISH FOLK LORE. Coftfents .'—Trtes Plants— 

Flowers — The Moon — Birds — Animals — Insects — Reptiles 

Charms — Birth — Baptism — Marriage — Death — Days of the 
Week — The Months and their Weather Lore — ^Bells— Miscel- 
laneous Folk Lore. Crown 8vo, cloth, 5j. 

EATON, Professor D, C, of Yale College, 

THE FERNS OF NORTH AMERICA. Illustrated 
with numerous Coloured Plates by James H. Emerton. 
Demy 4to. To be completed in 20 Parts, published at in- 
tervals of about two months, price 5^. each. 

EDGEWORTH, M, R, RL,S., F.A,S, 

POLLEN. Illustrated with 438 Figures. Second Edition, 
revised and corrected. Demy 8vo, cloth, *js, 6d, 
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EDWARDS, A. M., M.D,, C. JOHNSTON, M,D., and 
H, Z. SMITH, LL.D. 
DIATOMS, Practical Directions for Collecting, Preserving, 
Transporting, Preparing and Mounting. Crown 8vo, cloth, 
3J. 6d. 

ELVIN, C,N, MA, 

A SYNOPSIS OF HERALDRY. With 400 Engravings. 
Crown 8vo, cloth, 3^. 

EXERCISE AND TRAINING. Royal i6mo, cloth, illus- 
trated, price is. See Health Primers, page 29. 

EYTON, C. 
NOTES ON THE GEOLOGY OF NORTH SHROP- 
SHIRE. Fcap. Svo, cloth, y, 6d. 

FALCONER, HUGH, A.M., M.D. 
PAL^ONTOLOGICAL MEMOIRS OF. By Charles 
MURCHISON, M.D., F.R.S. Illustrated. Two Vols., demy, 
cloth, £2 2S. 

FERN COLLECTOR'S ALBUM : A descriptive FoUo for 
the reception of Natural Specimens ; containing on the right- 
hand page a description of each Fern printed in Colours, the 
opposite page being left Blank for the Collector to affix the 
dried Specimen ; forming, when filled, an elegant and com- 
plete collection of this interesting family of Plants. Size 
11^ in. by S}^ in., handsomely bound, price One Guinea. 

FLEISCHMANN, A., M.R.C.S. 

PLAIN AND PRACTICAL MEDICAL PRECEPTS. 
Second Edition, revised and enlarged. On a large sheet, 4//. 

FORBES, URQUHART A,, of Lincoln's Inn. 

THE LAW RELATING TO TRUSTEE AND POST- 
OFFICE SAVINGS' BANKS, with Notes of Decisions 
and Awards made by the Barrister and the Registrar of 
Friendly Societies. Demy i2mo, cloth, 7^. dd. 

FRY, HERBERT. 

ROYAL GUIDE TO THE LONDON CHARITIES, 

1878-9. Showing, in alphabetical order, their Name, Date 
of Foundation, Address, Objects, Annual Income, Chief 
Officials, &c. Sixteenth Annual Edition. Crown 8vo, doUi, 
IX. 6d. 

GATTY, Mrs. ALFRED. 
BRITISH SEAWEEDS. Illustrated with 80 Coloured 
Plates, containing 384 Figures. Two Volumes, super-royal 
Svo, cloth, ;f 2 IQT. ; reduced price £1 lys. 6d. 
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GEACH, H, H, 
A PLAIN OUTLINE OP LAW. Demy 8vo, cloth, 2r. 6d. 

GEOLOGISTS' ASSOCIATION, Proceedingrs of. Edited 
by J. Logan Lobley, F.G.S. Demy 8vo, with Illustrations. 
Published Quarterly. Vol. I., 8 Parts, 6d, each ; VoL II., 
8 Parts; Vol. III., 8 Parts; VoL IV., 9 Parts; Vol. V., 
Parts I to 6, ij. each. 

GRANVILLE, J. MORTIMER, M.D,, L,R,C,P. 
THE CARE AND CURE OP THE INSANE : Being 
the Reports of The Lancet Commission on Lunatic Asylums, 
1875-6-7, for Middlesex, City of London, and Surrey (re- 
published by permission), with a Digest of the principal records 
extant, and a Statistical Review of the Work of each Asylum, 
from the date of its opening to the end of 1875. Two Vols., 
demy 8vo, cloth, 36J. 

WHILE THE BOY WAITS : Essays. Cr. Svo, cloth, df. 

COMMON MIND TROUBLES. Ctf«/«»/j .—Failings- 
Defects of Memory — Confusions of Thought — Sleeplessness 
— Hesitation and Errors in Speech — Low Spirits — ^Tempers, 
&c. Fifth Thousand. Fcap. 8vo, cloth, u. 

THE SECRET OF A CLEAR HEAD. Contents:— 

Temperature — Habit — Time — Pleasure — Self- Importance 

Consistency — Simplicity — A Clear Head. Fcap. 8vo^ 
cloth, \5. 

HAMILTON^ R., M.D., F.R.S. 
THE NATURAL HISTORY OP BRITISH FISHES. 

With 72 Coloured Plates. Two Vols., fcap. 8vo, doth, gs. 

The NATURAL HISTORY of SEALS, WALRUSBS, 
&c. With 30 Coloured Plates. Fcap. 8vo, cloth, 4*. 6d. 

THE NATURAL HISTORY OP WHALES and 
other Cetaceae. With 32 Cold. Plates. Fcap. 8vo, doth, 4X. 6d. 

HEALTH PRIMERS. ^^^ page 29. 

HE A PHY, THOMAS, 

THE LIKENESS OP CHRIST. Being an Enquiiy into 
the verisimilitude of the received likeness of our Blessed 
Lord. Edited by Wyke Bayliss, F.S.A. Illustrated with 
Twelve Photographs Coloured as Facsimiles, and Fifty En- 
gravings on Wood from original Frescoes, Mosaics, Paterae, 
and other Works of Art of the first Six Centuries. Hand- 
somely bound in cloth gilt, atlas 4to. Price to Subscriben 
before issue, ;f 3 3J. 
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BIBBERD, SHIRLEY, F,R,H,S, 

BEAUTIFUL-LEAVED PLANTS, NEW AND 
RARE. Illustrated with 54 Coloured Engravings. One 
Volume, super-ro3ral 8vo, cloth, £i 5j. ; reduced price 
i&r. c^. For First Series see under Lowe, 

HOOKER, Sir W, 7., F.R,S. 

SPECIES FILICUM. Being Descriptions of the known 
Ferns, accompanied with 304 Plates, containing numerous 
Figures. Five Volumes, 8vo, cloth extra, £*] 8j. ; reduced 
price £^ 

HOOKER, Sir W, y,, F.R,S, and J. G, BAKER, FL,S, 

SYNOPSIS FILICUM; or, A Synopsis of aU Known 
Ferns, including the Osmundaceae, Schizaeaceae, Marratiacese, 
and Ophioglossaceae (chiefly derived from the Kew Her- 
barium), accompanied by Figures representing the Essential 
Characters of each Genus. Second Edition, brought up to 
the Present Time. 8vo, cloth, £1 2s, 6d., plain ; £1 &r., 
coloured. 

HOUSE (THE) AND ITS SURROUNDINGS. Royal 
i6mo, cloth, price is. See Health Primers, page 29. 

HOWDEN, PETER, V,S. 
HORSE WARRANTY : A Plain and Comprehensive Guide 
to the various Points to be noted, showing which are essen- 
tial and which are unimportant. With Forms of Warranty. 
Fcap. Svo, cloth, 3J. dd, 

HOW TO ADDRESS TITLED PEOPLE. With Expla- 
nations of over 500 Abbreviations, Academical, Ecclesiastical, 
Legal, Literary, Masonic, Imperial, and Ancient. Royal 
32mo, cloth gilt, \s, 

HOW TO CHOOSE A MICROSCOPE. By a Demon- 
strator. With 80 Illustrations. Demy 8vo, \s, 

HOW TO USE THE PISTOL. The Pistol as a Weapon 
of Defence in the House and on the Road : How to Choose 
it and How to Use it. Crown Svo, cloth, 2j. 6^. 

HUNTER, y., late Hon, Sec, of the Brit, Bee-keepers* Association, 

A MANUAL OF BEE-KEEPING. Containing Practical 
Information for Rational and Profitable Methods of Bee 
Management. Full Instructions on Stimulative Feeding, 
Ligurianizing and Queen-raising, with descriptions of the 
American Comb Foundation, Sectional Sui>ers, and the best 
Hives and Apiarian Appliances on all systems. With Illus- 
trations. Third Edition. Fcap. Svo, cloth, 3^. dd. 
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IDYLS OF THE RINK. Illustrated by G. Bowers aii 
J. Carlisle. Royal i6mo, cloth gilt, 2j. 6d, 

*' A series of capital parodies on well-known poems, all exceedingly de**^* 
— £jr<iJ»ri«fT. 

JARDIXE, Sir Jr., F.L.S,, F.Ii.S. 

THE NATURAL HISTORY OF BRITISH BIRDS. 
Willi 1 20 Coloured Tlates. 4 vols. Fcap. 8vo, doth, i&f. 

THE NATURAL HISTORY OF SUN BIRDS. Witk 
30 Coloured riaics. Fcap. 8\x>, cloth, 4^. 6d, 

THE NATURAL HISTORY OF HUMMING BIRDS. 
Wiih 04 Coloured Plates. 2 vols. Fcap. 8vo, doth, 91. 

THE NATURAL HISTORY OF GAMB BIRDS. Witk 
30 Coloured Plates. Fcap. Svo, cloth, 4J. 6*/. 

THE NATURAL HISTORY of PHBASANTS PEA- 
COCKS. .\:c. With 29 Col. Plates. Fcap. 8vo, dotlC 41. 6^ 

THE NATURAL HISTORY OF LIONS, TIGERS, 

Cs:c. Wi:h 34 Coloured Plaies. Fcap. Svo, doth, \s. dd. 

THE NATURAL HISTORY of DEER, ANTELOPES, 
v^c. W'iih 33 Coloured Plates. Fcap. Svo, doth, 41. ^ 

THE NATURAL HISTORY OF SHEEP, OXEN, 

•Sic. Wi:h 31 Coloured Plates. Fcap Svo, clothj 41. 6d, 

THE NATURAL HISTORY OF MONKEYa With 
2^1 Co'.v^:::v\i TLites. Fcap. Svo, cloth, 4^. 6J. 

THE NATURAL HISTORY OP BEES. With 32 

Coloured Platis. Fcap. Svo, cloth, 4f. 6«jC 

THE NATURAL HISTORY of the PERCH FAMILY. 

With 34 Coloured Plates. Fcap. Svo, doth, 4^. ^^ 

THE NATURAL HISTORY OF THICK>SKINNED 
QUADRUPEDS— Elephants, Rhinoceii, 4c. WiUi 

30 Colourevi Plates. Fcap. Svo, doth, 4r. 6ti^ 

jF.iy:Tr. iLF.irF.LLVX.w f.s.a. 

HALF-HOURS AMONG ENGLISH ANTIQUITIES. 

C.»'«.v'.'.v: Ar:ii>, Arr.iour, Pottery. Brasses, Coins, Church 
Pvells. ^..'.ass. Tape>:n.\ Ornaments* Flint Implements, &c 
With 304 IILustrationi. Second Edition. Crown Svo doth 
extra, nj\ 
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JOHNSON, R, LOCKE, L,R,C.P., L,R.C,I„ L,S,A,, 6r-c. 
FOOD CHART, giving the Names, Classification, Composi- 
tion, Elementary Value, rates of Digestibility, Adulterations, 
Tests, &c, of the Alimentary substances in general use 
In wrapper, 4to, 2J. 6d. ; or on roller, varnished, 6s. 

JORDAN, W. L., F.R.G.S. 

REMARKS ON THE RECENT OCEANIC EX- 
PLORATIONS, and the Current-creating Action of Vis- 
Inertise in the Ocean. With 6 Plates. Demy 8vo, cloth, 4J. 

THE WINDS, and their Story of the World. Demy 8vo, 
cloth, 5j. 

THE SYSTEM OF THE WORLD CHALLENGE 
LECTURES. Being Lectures on the Winds, Ocean Cur- 
rents, and Tides, and what they tell of the System of the 
World. Second Edition. Illustrated with Maps and Dia- 
grams. Demy 8vo, cloth, 4J. 

THE ARGENTINE REPUBLIC, A Descriptive and 
Historical Sketch. Written for the Ninth Edition of the 
Encyclopaedia Britannica. Demy Svo, cloth, 2s, 

KENT, W. SAVILLE, F,L.S,, F.Z.S., F.R.M.S., formerly 
Assistant in the Nat, Hist. Department of the British Museum, 
A MANUAL OF THE INFUSORIA. Comprismg a De- 
scriptive Account of all known Flagellate, Ciliate, and Penta- 
culiferous Protozoa. With numerous Illustrations. Super- 
royal Svo, cloth. 

KINAHAN, G. H. 

HANDY BOOK OF ROCK NAMES. With Brief De- 
scriptions of the Rocks. Fcap. Svo, cloth, 4J. 

LANKESTER, E., M.D., F.R.S,, F.L.S. ' 

OUR FOOD : Lectures delivered at the South Kensington 
Museum. Illustrated. New Edition. Crown Svo, cloth, 4J. 

THE USES OF ANIMALS in Relation to the Industry 
of Man : Lectures delivered at the South Kensington Museum. 
Illustrated. New Edition. Crown Svo, cloth, 4J. 

PRACTICAL PHYSIOLOGY: ASchool Manual of Health, 
for the use of Classes and General Reading. Illustrated with 
numerous Woodcuts. Sixth Edition. Fcap. Svo, cloth, zs, 6d, 

HALF -HOURS WITH THE MICROSCOPE: A 

Popular Guide to the Use of the Instrument. With 250 
Illustrations. Sixteenth Thousand, enlarged. Fcap. Svo, 
cloth, plain 2s, 6d, ; coloured 4s, 
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SANITARY INSTRUCTIONS: A Series of Handbilb 
for general Distribution : — I. Management of Infants; 

2. Scarlet Fever, and the best Means of Preyenting it; 

3. Typhoid or Drain Fever, and its Prevention ; 4. Small 
Pox, and its Prevention ; 5. Cholera and Diarrhcea, Mwd its 
Prevention ; 6. Measles, and their Prevention. JTafii ^ i^« 
per dozen, dd, ; per 100, 4J.; per 1,000, 3Qr. 

LANKESTER, MRS. 

TALKS ABOUT HEALTH : A Book for Boys and Giils; 
Bein^ an Explanation of all the Processes by which Life is 
sustained. Illustrated. Small 8vo, cloth, u. 

A PLAIN and EASY ACCOUNT of BRITISH PERNS. 

Together with their Classification, Arrangement of Genera, 
Structures, and Functions, Directions for Out-door and In- 
door Cultivation, &c. Numerous Coloured Illustrations. 
A New Edition in preparation, 

WILD FLOWERS WORTH NOTICE : A Selection of 
some of our Native Plants which are most attractive for their 
Beauty, Uses, or Associations. With Coloured Illnstzations 
by J. E. SowERBY. A New Edition in preparation. 

LONDON CATALOGUE OF BRITISH PLANTS. 
Published under the direction of the London Botanical Ex- 
change Club, adapted for marking Desiderata in Exchanges of 
Specimens ; and for a Guide to Collectors, by showing the 
rarity or frequency of the several Species. Seventh Editioo. 
8vo, sewed, dd, 

LORD, J, KEAST, 

AT HOME IN THE WILDERNESS: What to Do 

there and How to do it A Handbook for Travellers and 

Emigrants. With numerous Illustrations of necessary Baggage^ 

Tents, Tools, &c. &c. Second Edition. Crown 8vo, cloth, Ci; 

LOWE, E, 7., F.R.A.S, 

BEAUTIFUL-LEAVED PLANTS. Describing the most 
beautiful-leaved Plants in cultivation in this country. Illus- 
trated with 60 Coloured Illustrations. One Volume, super- 
royal 8vo, cloth, £1 IS., reduced price I dr. For Second Seria 
see under Hibberd. 

OUR NATIVE FERNS, AND THEIR VARIETlEa 
Illustrated with 79 Coloured Plates, and 909 Wood Engiav- 
ings. Two Volumes, royal 8vo, cloth, £2 2s., reduced price 
£1 us. 6d, 
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BRITISH AND EXOTIC FERNS, NATURAL HIS- 
TORY OF. Illustrated with 479 finely Coloured Plates. 
Eight Volumes, super-royal 8yo, cloth, jfo 6f., reduced price 
;^4 14J. 6</. 

NEW AND RARE FERNS, NATURAL HISTORY 
OF. Containing Species and Varieties not included in 
"Ferns, British and Exotic." Illustrated with 72 Coloured 
Plates and Woodcuts. One Volume, super-royal 8yo, doth, 
J^i is,f reduced price i6s. 

BRITISH GRASSES, NATURAL HISTORY OF. 
Illustrated with 74 finely Coloured Plates. One Volume, 
super-royal Svo, cloth,;^ i is,, reduced price idr. 

MACGILLIVRAY, IV., F./^.S. 

NATURAL HISTORY of BRITISH QUADRUPEDS 
With 34 Coloured Plates. Fcap. Svo, cloA, 41. 6d, 

MANGNALL'S HISTORICAL & MISCELLANEOUS 
QUESTIONS. New Edition, carefuUyrevised and brought 
UD to the Present Time. Well printed and strongly bound, 
lomo, cloth boards, is. 

MARTIN, W, C, L. 

The NATURAL HISTORY of HUMMING BIRDS. 
With 14 Coloured Plates. Fcap. Svo, cloth, 41. 6d, 

MASON, FINCH, 

MY DAY WITH THE HOUNDS, and other Stories. 
With numerous Illustrations by the Author. Crown Svo, doth. 

MAUND, B., F.L.S, 

THE BOTANIC GARDEN ; consisting of highly-finished 
Figures of Hardy Ornamental Flowering Plants, cultivated in 
Great Britain ; with their Names, Orders, History, Qualities, 
Culture, and Physiological Observations. Edited by James C. 
NiVEN, Curator of the Botanic Gardens, Hull. Illustrated 
with 1,250 Coloured Figures. Six Volumes, super-royal Svo, 
cloth, ;f 12 I2J'., reduced price £^ 91. 

MICHOD, C. y,, late Secretary of the Londm Athletic Club, 
GOOD CONDITION : A Guide to Athletic Trammg, for 
Amateurs and Professionals. Fourth Thousand. Small Svo, 
doth, is, 

MIDLAND NATURALIST. See page zi. 

B 
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MILTON, y, Z., Af.R.C.S. 

THE STREAM OF LIFE ON OUR QLQBE: lis 

Archives, Traditions, and Laws, as revealed by Modem 
Discoveries in Geology and Palaeontology. A Sketch in 
Untechnical Language of the Banning and Growth of Life^ 
and the Physiological Laws which govern its Progress and 
Operations. Second Edition. Crown 8vo, dothy dr. 

MIVART, ST, GEORGE, KR,S., V.P^.S. 

MAN AND APES : An Exposition of Stmctnral Resem- 
blances and Differences bearing upon Questions of Affinity 
and Origm. With numerous Illustrations. Crown 8vo, doth, is, 

MONKHOVEN, D. VAN, Ph.D. 
PHOTOGRAPHIC OPTICS, including the description of 

Lenses and Enlarging Apparatus. With 200 Woodcuts. Crown 
8vo, cloth, 7j. 6d, 

MORRIS, Rev. K 0., B.A, 

BRITISH BIRDS, HISTORY OF. New Edition, En- 

larged. Illustrated with 365 Coloured Engravings. Six 
Volumes, super-royal 8vo, cloth, £6 6s., reduced pricey 
£4 14s. 6d. 

BRITISH BUTTERFLIES, HISTORY. OF. New 

Edition, Enlarged. Illustrated with 72 beautifully Coloured 
Plates. In One Vol., super-royal 8vo, cloth, jQi ix., reduced 
price 1 6 J. 

BRITISH MOTHS, NATURAL HISTORY OP. The 

Plates contain nearly 2000 exquisitely Coloured Specimeo& 
Four Vols., super-royal 8vo, cloth, £6 dr., reduced pricey 
£4 I4f. 6d, 

NESTS and EGGS of BRITISH BIRDS, NATURAL 
HISTORY OF. New Edition, Enlarged. Illustrated 
with 233 Coloured Plates. Three Vols., super-royal 8vo, 
cloth, £'^ 3J., reduced price ;f 2 8j. 

NATURALIST'S LIBRARY (THE). Edited by Sir 

William Jardine, F.L.S. F.R.S. Containing^ numerous 
Portraits and Memoirs of Eminent Naturalists. Illustrated 
with 1,300 Coloured Plates. Forty-two Volumes, fcap. 8vo, 
cloth, gilt tops, £() 9J. 

THE LIBRARY comprises.— BIRDS, 15 Vols. British 
Birds, 4 Vols., Sun Birds, Humming Birds, 3 Vols., Game 
Burds, Pigeons, Parrots, Birds of Western Africa, 2 Vols., 
Fly-Catchers, Pheasants and Peacocks, &c. ANIMALS, 
14 Vols. Introduction, Lions and Tigers, British Quadru- 
peds, Dogs, 2 Vols., Horses, Ruminating Animals, 2 Vols. 
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Elephants, Marsupialia, Seals, Whales, Monkeys, and Man. 
INSECTS, 7 Vols. Introduction to Entomology, British 
Butterflies and Moths, 2 Vols., Foreign Butterflies and Moths, 
2 Vols., Beetles, Bees. FISHES, 6 Vols. Introduction 
and Foreign Fishes, British Fishes, 2 Vols., Perch Family, 
Fishes of Guiana, 2 Vols. 

Fuller Details of these will be found under the authors* 
names. See Bushnan, Duncan, Hamilton, Jardine, 
Macgillivray, Martin, Schomburgk, Selby, Smith, 

SWAINSON, WATERHOUSE. 

NAVE, J OH ANN, 

THE COLLECTOR'S HANDY-BOOK of Algae, 
Diatoms, Desmids, Fungi, Lichens, Mosses, &c. With 
Instructions for their Preparation and for the Formation of an 
Herbarium. Translated and Edited by Rev. W. W. Spicer, 
M.A. Illustrated with 114 Woodcuts. Fcap. 8vo, cloth, 2j. 6^. 

NEWMAN, EDWARD, RZ.S, 

BRITISH BUTTERFLIES (AN ILLUSTRATED 
NATURAL HISTORY OF). With Life-size Figures 
from Nature of each Species, and of the more striking Varie- 
ties, &c. &c. Super-royal 8vo, cloth, 'js, 6d, 

BRITISH MOTHS (AN ILLUSTRATED NATURAL 
HISTORY OF). With Life-size Figures from Nature 
of each Species, and of the more striking Varieties ; also full 
descriptions of both the Perfect Insect and tlie Caterpillar, 
together with Dates of Appearance and Localities where 
found. Super-royal 8vo, cloth gilt, 20s. 

The above Works may also be had in One Volume, cloth gilt, 2$s 

NEWTON, JOSEPH, F.R.HS. 

THE LANDSCAPE GARDENER : A Practical Guide 
to the Laying-Out, Planting, and Arrangement of Villa 
Gardens, Town Squares, and Open Spaces, from a Quarter 
of an Acre to Four Acres. For the use of Practical Gar- 
deners, Amateurs, Architects, and Builders. With 24 Plans. 
Fcap. folio, cloth, I2j. 

NOTES ON COLLECTING AND PRESERVING 

NATURAL HISTORY OBJECTS. Edited by J. E. 

Taylor, F.L.S., F.G.S., Editor of "Science Gossip." With 

numerous Illustrations. Crown 8vo, cloth, 3J. 6d, 

Contents — Geological Specimens, by the Editor ; Bones, by E. F. Elwin; 
Birds' Eggs, by 1. Southwell, P.Z.S. ; Butterflies, by Dr. Knaggs ; 
Beetles, by E. C. Rye, F.Z.S. ; Hymenoptera, by J. B. Bridgman ; 
Fresh-water Shells, by Prof. Ralph Tate, F.G.S. ; Flowering Plants, 
by James Britten, F.L.S. ; Trees and Shrubs^ by Prof. Buckman, 
"F.G.S.; Mosses, by Dr. Braithwaite, F.L.S. ; Fungi, by W. G.Smith, 
F.L.S.; Lichens, by Rev. J. Cromdib ; Seaweeds, by W. Grattann. 
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PASCO E, Charles E, 

SCHOOLS FOR GIRLS AND COLLEGKS FOR 
WOMEN : A Handbook of Female Educarion, chiefly 
Designed for the Use of Persons of the Upper Middle Class. 
Crown 8vo, doth, ^s, 

THE PRINCIPAL PROFESSIONS, A PRACTICAL 
HANDBOOK TO. Compiled from Authentic Sources, 
and based on the most recent Regulations concerning admis- 
sion to the Navy, Army, and Civil Services (Home and Indian), 
the Legal and Medical Professions, the Professions of a Cvlil 
Engineer, Architect and Artist, and the Mercantile Marine; 
Crown 8vo, cloth, 3^. 6d. 

THE DRAMATIC LIST. See under Dramatic^ page ^ 

PERSONAL APPEARANCES IN HEALTH AND 
DISEASE. Royal i6mo, cloth, illustrated, price ix. Set 
Health Primers, page 29. 

PHILLIPS, LAWRENCE B,, KR,A,S. 
THE AUTOGRAPHIC ALBUM: A Collection of 470 
Facsimiles of Holograph Writings of Royal, Noble, and 
Distinguished Men and Women of Various Nations, &c. 
Small 4to, cloth, 12s. 

PHIN, y.. Editor of American Journal of Microscopy, 

HOW TO USE THE MICROSCOPE. Practical Hints 
on the Selection and Use of the Microscope, intended for 
Beginners. Second Edition. Crown 8vo, cloth, 35. 6</. 

POMONA, THE HEREFORDSHIRE. Containing Co- 
loured Figures and Descriptions of the most esteemed kinds 
of Apples and Pears. Edited by Robert Hogg, LL.D., 
F.L.S. Part I. Illustrated with Coloured Figures and 
Woodcuts, 4to, sewed, price i$s, 

POPULAR SCIENCE REVIEW: A Quarterly Summary 
of Scientific Progress and Miscellany of Entertaining and 
Instructive Articles on Scientific Subjects, by the Best Writers 
of the Day. Second Series. Edited by W. S. Dallas, 
F.L,S., F.G.S. With high-class Illustrations by first-rate - 
Artists. The First Series, edited by Dr. Henry Lawson, 
F.R.M.S., is Complete in 15 Volumes, fully Illustrated. 
Price in Parts, /"y 12s. 6d. ; in cloth gilt, £g 2s. ; in half 
morocco, extra, ;^ii Ss. Second Series, Vols, i and 2, in 
Numbers, ;£" I ; in cloth gilt, £1 4^.; in half morocco, extra, 
£1 I2J. See also page 21' 

PREMATURE DEATH : Its Promotion or Prevention. 
Royal i6mo, cloth, price is. See Health Primers, page 29. 
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PROCTOR, RICHARD A., B.A., RR.A.Si 

HALF-HOURS WITH THE STARS: A Plain and 
Easy Guide to the knowledge of the Constellations ; showing, 
in 12 Maps, the position of the principal Star-groups, night 
after night throughout the Year, with Introduction and a 
separate Explanation of each Map. Ninth Thousand. Demy 
4to, boards, 5^. 

HALF-HOURS WITH THE TELESCOPE : A Popular 
Guide to the Use of the Telescope as a means of Amusement 
and Instruction. Fifth Edition, Illustrated. Fcap. 8vo, 
cloth, 2s, 6d, 

QUEKETT MICROSCOPICAL CLUB, Journal of the. 
Seepage ^l, 

ROBSON, JOHN E. 

BOTANICAL LABELS for Labelling Herbaria, adapted to 
the names in the London Catalogue of Plants and the Manuals 
of Professor Babington and Dr. Hooker, with Extra Labels 
for all New Species and Varieties recorded in the recent 
volumes of ** The Journal of Botany" and the Exchange Club 
Reports. In all 3,576 Labels, with Index. Demy 8vo, 5^. 

RUSSELL, C. 

THE TANNIN PROCESS. Second Edition, with Ap. 
pendix. Fcap. 8vo, cloth, 2s, 6d. 

SCHAIBLE, CHARLES H, M.D., Ph.D. 

FIRST HELP IN ACCIDENTS: Being a Surgical Guide 
in the absence, or before the arrival, of Medical Assistance, for 
the use of the Public. Fully Illustrated. 32mo, cloth, u. 

SCHLEIDEN, J. M„ M,D. 
THE PRINCIPLES OF SCIENTIFIC BOTANY; or. 

Botany as an Inductive Science. Translated by Dr. Lan- 
KESTER. Numerous Woodcuts, and Six Steel Plates. Demy 
8vo, cloth, los, 6d. 

SCHMIDT, ADOLPH, assisted by GRUNDLER, GRUNOW^ 
JANECH, ^c, 

ATLAS OF THE DI ATOM ACE-ffi. This magnificent work 
consists of Photographic Reproductions of the various forms of 
Diatomaceae, on Folio Plates, with description (in German). 
Price to Subscribers, for Twelve Parts, payable in advance, 
jf 3 I2J. To be Completed in about 25 Parts. {Fourteen Parts 
are now ready,) 
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SCHOMBURGK, R. H., M,D, 

THE NATURAL HISTORY OF THE FISHBS OF 
BRITISH GUIANA. With 66 Coloured Plates. Two 
Vols., fcap. 8vo, cloth, 9^. 

SCIENCE GOSSIP. A Medium of Interchange and Gossip 
for Students and Lovers of Nature. Edited by J. E. Taylor, 
F.L.S., F.G.S., &c. Published Monthly, with numerous 
Illustrations. Price Fourpence, or by post Fivepence. 14 
Volumes published, price 5^. each. See also page 32. 

SELBY, P. 7., F.R.S., F.L.S, 

THE NATURAL HISTORY OF PIGEONS. With 30 

Coloured Plates. Fcap. 8vo, cloth, 4J. 6d. 

THE NATURAL HISTORY OF PARROTS. VTith 30 

Coloured Plates. Fcap. 8vo, cloth, 4J. 6d. 

SHARPE, W., M.D., Surgeon Army Medical Department. 

MAN A SPECIAL CREATION ; or, The Pre-oidained 

Evolution of Species. Crown 8vo, cloth, 6j. 

THE CONQUEROR'S DREAM, and other Poems. Crown 

8vo, cloth, 2J. 6^. 

SHOOLBRED, J. N., Memb. Inst. C.E, 

ELECTRIC LIGHTING, and Its Practical Application. 
With Results from existing Examples. Numerous Illustra- 
tions, crown Svo, cloth. [In February^ 

SHOOTING ON THE WING. Plain Directions for ac- 
quiring the art of Shooting on the Wing. With useful Hints 
concerning all that relates to Guns and Shooting, and particu- 
larly in regard to the Art of Loading so as to Kill. By an 
Old Gamekeeper. Crown Svo, cloth, 3J. 6^. 

SIMMONDS, P. L. , Editor of the Journal of Applied Science, 
WASTE PRODUCTS AND UNDEVELOPED SUB- 
STANCES : A Synopsis of Progress made in their Economic 
Utilization during the last Quarter of a Century, at Home and 
Abroad. Third Edition. Crown Svo, cloth, gj. 

SCIENCE AND COMMERCE : Their Influence on our 
Manufactures. A Series of Statistical Essays and Lectures 
describing the Progressive Discoveries of Science, the Ad- 
vance of British Commerce, and the Activity of our Principal j 
Manufactures in the Nineteenth Century. Fcap. Svo, cL dr. I 

SMITH, Lieut, Col. C. H. 

THE NATURAL HISTORY OF DOGS. With 60 

Coloured Plates. Two Vols. , fcap. Svo, cloth, 9^. 
THE NATURAL HISTORY OF HORSES. With 35 
Coloured Plates. Fcap. Svo, cloth, 4^. dd. 
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THE NATURAL HISTORY OF MAMMALIA. With 

30 Coloured Plates. Fcap. 8vo, cloth, 4J. dd, 

THE NATURAL HISTORY OF MAN. With 34 Plates. 
Fcap. 8vo, cloth, 4f. dd, 

SMITHy y., A.L.S,, late Curator of the Royal Gardens^ Kew, 

FERNS, BRITISH AND FOREIGN: The History, 
Organography, Classification, and Examination of the Species 
of Garden Ferns, with a Treatise on their Cultivation, and 
Directions showing which are the best adapted for the Hot- 
house, Greenhouse, Open Air Fernery, or Wardian Case. With 
an Index of Genera, Species, and Synonyms. Fourth Edition, 
revised and greatly enlarged, with New Figures, &c. Crown 
8vo, cloth, 'js. 6d, 

BIBLE PLANTS : Their History. With a Review of the 
Opinions of Various Writers regarding their Identification. 
Illustrated with lo Lithographic Plates by W. H. FiTCH, 
F.L.S. Crown 8vo, cloth, 5j. 

SMITH, WORTHINGTON, F,L.S. 

MUSHROOMS AND TOADSTOOLS: How to Distin- 
guish easily the Difference between Edible and Poisonous 
Fungi. Two large Sheets, containing Figures of 29 Edible 
and 31 Poisonous Species, drawn the natural size, and 
Coloured from Living Specimens. With descriptive letter- 
press, 6j. ; on canvas, in cloth case for pocket, los, 6d, ; on 
canvas, on rollers and varnished, lOr. 6d, The letterpress may 
be had separately, with key-plates of figures, is, 

SOWERBY, y, 

ENGLISH BOTANY. Containing a Description and Life- 
size Drawing of every British Plant. Edited and brought up 
to the Present Standard of Scientific Knowledge, by T. 
Bosv^TELL Syme, LL.D., F.L.S., &c. With Popular De- 
scriptions of the Uses, History, and Traditions of each 
Plant, by Mrs. Lankester. Complete in 11 Volumes, 
cloth, ;^22 8 J. ; half morocco, £2/^ 12s. ; whole morocco, 
£2% 3J. 6d, 

SPICER, Rev. W. W,, M.A, 

A HANDBOOK OF THE PLANTS OF TASMANIA. 

Illustrated with Woodcuts and a Coloured Frontispiece. 
Crown 8vo, cloth, 'js, 6d. 

STABLES, TV., M.D. 

MEDICAL LIFE IN THE NAVY. Being the Experiences 
of a Naval Surgeon, described for Non-professional Readers. 
Fcap. 8vo, cloth, zr. 6^. 
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STEINMETZ, A. 

SMOKER'S GUIDE (THE), PHILOSOPHER 
FRIEND. What to Smoke— ^hat to Smoke Wil 
the whole "What's What" of Tobacco, Historical 
nical, Manufactural, Anecdotal, Social, Medical^ &c. 
Thousand. Royal 32mo, doth, ix. 

SWAINSON, ^., K/d.S., F.L.S. 

THE NATURAL HISTORY OP THE BIRE 
WESTERN AFRICA. With 64 Coloured Plates 

vols., fcap. 8vo, cloth, qj. 

THE NATURAL HISTORY OF PLYCATCK 
With 31 Coloured Plates. Fcap. 8vo, cloth, 4J. 6d. 

SYMONDS, Rev. W. S., Rector of Pendock. 

OLD BONES; or, Notes for Young Naturalists. 
References to the Typical Specimens in the British M 
Second Edition, much improved and enlaz^^ed. Nui 
Illustrations. Fcap. 8vo, cloth, zs, 6d, 

TATE, Professor RALPH, F.G.S, 
BRITISH MOLLUSKS; or, Slugs and Snails, Lai 
Fresh -water. A Plain and Easy Account of the Lai 
Fresh-water MoUusks of Great Britain, containing D 
tions, Figures, and a Familiar Account of thcTHabits o 
Species. Numerous Illustrations, coloured by Jiand, 
8vo, cloth, dr. 

TAYLOR, y. E., F,L.S,, F,G.S., Editor of ^* Science Gas 

FLOWERS : Their Origin, Shapes, Perfumes, and O 

Illustrated with 32 Coloured Figures by Sowerby ai 

Woodcuts. Second Edition. Crown 8vo, cloth gilt, 3 

HALF-HOURS IN THE GREEN LANES. A 
for a Country Stroll. Illustrated with 300 Woodcuts. I 
Edition. Crown 8vo, cloth, 4J. 

HALF-HOURS AT THE SEA SIDE; or, Recre 

with Marine Objects. Illustrated with 250 Woodcuts. 
Edition. Crown 8vo, cloth, 41. 

GEOLOGICAL STORIES: A Series of Autobiograpl 
Chronological Order. Numerous Illustrations. Fourth Ed 
Crown 8vo, cloth, 4J. 6d, 

THE AQUARIUM : Its Inhabitants, Structure, and Ma 
ment. With 238 Woodcuts. Crown 8vo, cloth extr 

See also Notes on Collecting and Preserving Nat 
History Objects, jkige 19. 



Uu 
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TRIMEN, H,, M.B. (Land.), KL.S., and DYER, W, T., B.A. 
THE FLORA OF MIDDLESEX: A Topographical and 
Historical Account of the Plants found in the County. With 
Sketches of its Physical Geography and Climate, and of the 
Progress of Middlesex Botany during the last Three Centu- 
ries. With a Map of Botanical Districts. Crown 8vo, 12s, 6d, 

TRIPP, R E. 

BRITISH MOSSES: Their Homes, Aspects, Structure, and 

Uses. Containing a Coloured Figure of each Species, etched 

from Nature. Illustrated with 39 beautifully Coloured Plates. 

Two Vols. , super-royal 8vo, cloth, £2 I cxr., reduced price, 

£1 1 7 J. dd, 

TROTTER, M. E. 
A METHOD OF TEACHING PLAIN NEEDLE- 
WORK IN SCHOOLS. Illustrated with Diagrams and 
Samplers. New Edition, revised and arranged according to 
Standards. Demy 8vo, cloth, 2j. 6d. 

TURNER, M., and HARRIS, W. 
A GUIDE to the INSTITUTIONS and CHARITIES 
for the BLIND in the United Kingdom. Together with 
Lists of Books and Appliances for their Use, a Catalogue 
of Books published upon the subject of the Blind, and 
a List of Foreign Institutions, &c Demy 8vo, cloth, 35. 

TWINING, THOMAS, ES.A. 

SCIENCE MADE EASY. A Connected and Progressive 
Course of Ten Familiar Lectures. Six Parts, 4to, price I J. 
each. Contents: — Part I, Introduction, explaining the purpose 
of the present Course, and its use in Schools, or for Home 
Study. — Part II. Lecture I. The first Elements of Mechani- 
cal Physics. Lecture II. Mechanical Physics {continued),— ^ 
Part III. Lecture III. Mechanical Physics {concluded). 
Lecture IV. Chemical Physics. — Part IV. Lecture V. In- 
organic Chemistry. Lecture VI. Organic Chemistry. — Part 
V. Lecture VII. Outlines of the Mineral and Vegetable King- 
doms. Lecture VIII. Outlines of the Animal Kingdom. — 
Part VI. Lecture IX. Human Physiology, with Outlines of 
Anatomy. Lecture X. Human Physiology {concluded). 

A Series of Diagrams illustrating the above has been published, 
a list of which may be bad on application. The price of a Com- 
plete Set of Diagrams is £^ ; the cost of the separate sheets varies 
from 6d, to 4^*. 



« 



For their perspicuity, cheapness and usefulness, we heartily commend this 
•ourse of Lectures to all primary schools and to very many populous localities 
where it is desired by innuenttu residents to impart pleasing and instructive 
information free from high-class scientific ^hinkstology*'— Journal^ A^Ued 
Seunce, 
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UP THE RIVER from WESTMINSTER to WINDSOR. 
A Panorama in Pen and Ink. Illustrated with 8 1 CngraYings 
and a Map of the Thames. Demy 8vo, Lr. dd, 

VICTORIA INSTITUTE, or Philosophical Society of 
Great Britain, Journal of the Transactions of. £dited by 
the Honorary Secretary, Captain F. W. H. Petrie, 
F.R.S.L., F.G.S., &c. Demy 8vo. Vol. XII. Parti, yj. U. 
Part II. y. td. Vols. I. to XI., cloth, gilt tops, price 
£i Is, each. Most of the more important articles aie 
published also in pamphlet form. A list of these may be 
had on application. 

VINCENT, JOHN 

COUNTRY COTTAGES: A Series of Designs for an Im- 
proved Class of Dwellings for Agricultural Labourers. Folio, 
cloth, \2S, 

WAITE, S, C, 

GRACEFUL RIDING: A Pocket Manual for Equestrians. 

Illustrated. Fcap. 8vo, cloth, 2j. 6d, 

WALFORD, E,, M,A., Late Scholar of Balliol College^ Oxford, 

PLEASANT DAYS IN PLEASANT PLACES: 

Notes of Home Tours. Contents : Domey and Bumham — 
Shanklin — Hadleigh — St. David's — Winchilsea — Sandwich 
— St. Osyth's Priory — Richborough Castle — Great Yarmouth 
— Old Moreton Hall — Cumnor — Ightham — Shoreham and 
Bramber — Beaulieu — Kenil worth — Tattershall Tower — 
Tower of Essex. Second Edition. Illustrated with numerous 
Woodcuts. Crown 8vo, cloth extra, $s, 

THE COUNTY FAMILIES; or, Royal Manual of the 
Titled and Untitled Aristocracy of the Three Kingdoms. It 
contains a complete Peerage, Baronetage, Knightage, and 
Dictionary of the Landed Commoners of England, Scotland, 
Wales, and Ireland, and gives a Brief Notice of the Descent, 
Birth, Marriage, Education, and Appointments of each Person 
(in all about ii,ooo), his Heir Apparent or Presumptive, a 
Record of the Offices which he has held, together with his 
Town Address and Country Residences. 1,200 pages. 
Imp. 8vo, cloth gilt, £2 lOr . Published annually. 

THE SHILLING PEERAGE. Contaimng an Alphabetical 
List of the House of Lords, Dates of Creation, Lists of 
Scotch and Irish Peers, Addresses, &c 32mo, cloth, is. 

Published annually. 



Hardwicke and Bogue. 27 

THE SHILLING BARONETAGE. Containing an Alpha- 
betical List of the Baronets of the United Kingdom, Short 
Biographical Notices, Dates of Creation, Addresses, &c. 
32mo, cloth, is. Published annually. 

THE SHILLING KNIGHTAGE. Containing an Alpha- 
betical List of the Knights of the United Kingdom, Short 
Biographical Notices, Dates of Creation, Addresses, &c. 
32mo, cloth, is. Published annually. 

THE SHILLING HOUSE OF COMMONS. Containing 
a List of all the Members of the British Parliament, their Town 
and Country Addresses, &c. 32mo, cl., is. Published annually. 

THE COMPLETE PEERAGE, BARONETAGE, 
KNIGHTAGE, AND HOUSE OF COMMONS. In 

One Volume, royal 32mo, cloth extra, gilt edges, 5j. Pub- 
lished annually. 

WATERHOUSE, G. R. 
THE NATURAL HISTORY OF MARSUPIALIA. 

With 34 Coloured Plates. Fcap. 8vo, cloth, 4?. (>d, 

WATFORD NATURAL HISTORY SOCIETY, Trans- 
actions of the. Demy 8vo, Illustrated. Vol. I., 10 Parts, 
10s. bd.'y Vol. II., Part I, is. 6d. 

WHINFIELD, W. H. 
ETHICS OF THE FUTURE. Demy 8vo, cloth, I2j. 

WILSON'S AMERICAN ORNITHOLOGY; or. Natural 
History of the Birds of the United States ; with the Continua- 
tion by Prince Charles Lucian Bonaparte. New and 
Enlarged Edition, completed by the insertion of above One 
Hundred Birds omitted in the original Work, and by valuable 
Notes and Life of the Author by Sir William Jardine. 
Three Vols. Large Paper, demy 4to, with Portrait of Wilson, 
and 103 Plates, exhibiting nearly 400 figures, carefully Co- 
loured by hand, half-Roxburghe, £,(> 6s. 

WOOSTER, DAVID. 

ALPINE PLANTS. Descriptions and 103 accurately 
Coloured Figures of some of the most striking and beautiful 
of the Alpine Flowers. One Vol., super-royal Svo, cloth, 
£,1 5j., reduced price, iSj. 9^. 

ALPINE PLANTS. Second Series. Containing Fifty-four 
Coloured Plates, with one or two Figures on each Plate. 
Descriptions and accurately Coloured- Figures of the most 
striking and beautiful of the Alpine Plants. One Vol., super- 
royal Svo, cloth, £\ 5^., reduced price i%s, gd. 
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WYNTER, ANDREW, M.D., M.R.C.P. 
SUBTLE BRAINS AND LISSOM FINGERS : 6eh« 
some of the Chisel Marks of our Industrial and Scientific 
Progress. Third Edition, revised and corrected by Andrew 
Stkinmktz. Fcap. 8vo, cloth, 3x. td» 

CURIOSITIES OP CIVILIZATION. Being Essays re- 
printed from the Quarterly and Edinburgh Reviews, Crown 
ovo, cloth, dr. 

ZERFFI, G. G., Ph.D., F.R.S.JL 

MANUAL of the HISTORICAL DBVKLOPMENT 

OF ART— Prehistoric, Ancient, Hebrew, Classic, Eaily 
Christian. With special reference to Architecture, ScnlptmCi 
Painting, and Ornamentation. Crown Svo, cloth, dr. 

SPIRITUALISM AND ANIMAL MAGNETISM. A 

Treatise on Spiritual Manifestations, &c. &c.y in which it is 
shown that these can, by careful study, be traced to Natnnl 
Causes. Third Edition. Crown 8vo, sewed, ix. 

OUR ACTORS AND ACTRESSES. 

" Mr. Pascoe's book of reference should have a laz^e sale. It is a modd of 

what such a compilation should be — full, without being tedious impartial, aocn- 

rate, and amusing. A difficult task has been well executed." XA^ Worid, 

Crown 8vo, morocco gilt, I2J. 6d» 

THE DRAMATIC LIST: 

A Record of the Prificipal Performances of lAvittg^ Actors and 

Actresses of the British Sta^e, 

With Ciuticisms from Contemporary Journals. 
Edited by CHARLES EYRE PASCOE. 

This important wotk contains Bioeraphical Sketches of all the more pro- 
minent Living Actors and Actresses of Uie British Stage, together with Critical 
Notices of their performances, extracted from t ontemporary journals. Among 
the names included will be found those of Jambs Andbiison, Mr. and Mrs. 
Bancroft, Katb Bateman, Dion Boucicault, Lionbl Brough. J. B. 
BucKSTONE, H. J. Byron, Madame Celeste, Mr. and Mrs. Chippkndal^ 

ioHN S. Clarke, John Clarke, John Clayton, W. Crbswick, Charles 
Dillon, E. Falconer, W. Farren, Ellen Farren, Hblbm Faucit, C. A. 
Fechter, David Fisher, Lydia Foote, Isabel Glyn, John Hark, Carolinb 
Heath, Louisa Herbert, G. Honey, H. Hows, Hknrv Irving. David 
Jambs, J. J efferson, Mrs. Charles Kean, Mrs. Keeley, Adblaiob Krmbls, 
Fanny Kbmble, Mr. and Mrs. Kendal, Charles Mathews, Adblaidb 
Neilson, Henry Neville, John Parry, S. Phelps, Amy Srdgwick, E. A. 
SoTHERN, Mrs. Stirling, Barry Sullivan, Edward Terry, EllknTbrry, 
Kate Terry, J. L. Toole, Benjamin Webstkr, Alfred Wigan, Hbriiann 
Vbzin, Mrs. John Wood, and numemus others. 

London: HARDWICKE & 130GUE, 192, Piccadilly, W 
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Demy i6mo, cloth, Price One Shilling. 

HEALTH PRIMERS. 

EDITORS: 

J. Langdon Down, M.D., F.R.C.P., Henry Power, M.B., F.R.C.S. 

J. Mortimer-Granville, M.D., John Tweedy, F.R.C.S. 



Under this title is being issued a Series of Shilling Primers on 
subjects connected with the Preservation of Health, written and edited by 
eminent medical authorities. 

The list of Contributors includes the following names : — 

G.W. Balfour, M.D., F.R.C.P.E., J. Crichton Browne, M.D., 
F.R.S.E., Sidney Coupland, M.D., M.R.C.P., John Curnow, 
M D., F.R.C.P., J. Langdon Down.M.D., F.R.C. P., Tilbury Fox, 
M.D., F.R.C.P., J. Mortimer-Granville, M.D., F.G.S., F.S.S., 
W. S. Greenfield, M.D., M.R.C.P., C. W. Heaton, F.C.S., 
Harry Leach, M.R.C.P., G. Poore, M.D., F.R.C.P., Henry 
Power, M.B., F.R.C.S., W. L. Purves, M.D., F.R.C.S., J. Netten 
Radcliffe, Ex.-Pres. Epidl. Soc., &c., C. H. Ralfe. M.A., M.D., 
S. Ringer, M.D., F.R.C.P., John Tweedy, F,R.C.S., John 
Williams, M.D., M.R.C.P. 

The following Volumes are now ready : — 
Premature Death : Its Promotion or Prevention. 
Alcohol : Its Use and Abuse. 
Exercise and Training. 
The House and its Surroundings. 
Personal Appearances in Health and Disease. 
Baths and Bathing. 

To he followed by-" 



The Nerves. 

The Bar and Hearing. 

The Heart and its Functions. 

The Head. 

Clothing and Dress. 

Water. 

Fatigue and Pain. 

The Skin and its Troubles. 



The Eye and Vision, 
Temperature in Health and 

Disease. 
The Throat and Voice. 
Health of Travellers. 
Health in.Schools. 
Breath Organs. 
Foods and Feeding. 



London : HARDWICKE & BOGUE, 192, Piccadilly, W. 
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THE NATURALIST'S LIBRARY. 

Edited by Sir WILLIAM JARDINE. 

With numerous Portraits and Memoirs of Eminent Naturalists, Forfy- 
two Volumes, fcap. 8w, 1,300 Coloured J^/atcs, red cloth, gilt, £(^% 

** 'l*hi« \%, perhaps the raoct interesting, the ntost beautiful, and the cheipat 
sericK ever offcrcU to the public."— /4/A^N«w/#r. 



The Library 

JARDINE, Sir W. 
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Martin, W. C. L, 
Sklby, p. J. . 
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SWAINSON, W. 
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Tardink, Sir W. 
'Smith, C. II. . 
Jardink, Sir W. 
Macc.illivray, W 
Smith, C. II. . 
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Jardink, Sir W. 
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WATKR HOUSE, G. 1 

Hamilton, R. . 
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Jardink, Sir W. 
Duncan, J. . . 






Jardink, Sir \V. 

lUlSHNAN, J. S. 

Hamilton, R. . 
Jardink, Sir W. 

SCHOMIUJRCK, R. II 

Smith, C. II. . . 



N.. 



includes the foilowing Works : 

British Birds. 4 vols. 

Sun Birds. 

Humming Birds. 2 vols. 

(lame Birds. 

Pijjeons. 

Parrots. 

Birds of Western Africa. iTols. 
\ lycatchers. 

rhea.sants. Peacocks, &c. 

Introduction to Mammalia. 

Lions, Tigers. 

I^ritish Quadrupeds. 

Dogs. 2 vols. 

Horses. • 

Ruminating Animals. 2 vols. 

K)ephants, &c. 

Marsupialia. 

Seals, &c. 

Wliales, &c. 

Monkeys. 

Introduction to Entomoloffv. 

British liutterflies. 

British Moths. 

Foreij^n Butterflies. 

]"\)reign Moths. 

Beetles. 



I{ 



ees. 



Introduction and Foreign Fishes. 
hniish rishes. 2 vc»l« 



Terch, &c. 
Fishes of Guiana. 
Human Species. 



2 vols. 



The Volumes may also be had separately. Price 4.3. 6d each 

Full details will be found under the Authors* names 

London : IIARDWICKF & BOGUE, 192, PiccadUly/'W. 
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I PUBLISHED QUARTERLY, Price zs. 6d. 

I THE POPULAR SCIENCE REVIEW: 

' A Quarterly Summary of Scientific Progress and Miscellany of 
I Entertaining and Instructive Articles on Scientific Subjects, 

Edited by W. 8. DALLAS, F.L.8., 

Assistant Secretary of the Geological Society. 

In addition to Articles which arc of abiding interest, the 
Popular Sciknck Rkvikw contains a Complete Record of Pro- 
gress in every Department of Science, including : 



Astronomy. 

Botany. 

Chkmistky. 

Etiinolocjy. 



Geography. 
Geology. 
Mechanics. 
Metallurgy. 



Microscopy. 
Photography. 
Physics. 
Zoology. 



Quarterly, price 2s, 6d, ; Annual Subscription (by post), lor. 10^. 

Volumes I, to XVIL may be had, bound in cloth^ 

price I2s, each. 



PUBLISHED M0N77IL K, Price 6d, 

THE MIDLAND NATURALIST. 

The Journal of the Associated Natural History, Philosophical, 
and Arcnxological Societies and Field Clubs of the Nlidland 
Counties. Edited by E. W. IUdgkr, and W. J. Harrison, 
F.G.S. Demy 8vo, Illustrated. Vol. I. now ready, cloth, 7*. 6d, ; 
Vol. II. commenced January, 1879. 



PUBLISHED MOHTHL K, Price \s. 

THE JOURNAL OF CONCHOLOGY. 

Containing Original Communications, Descriptions of New 
Species, &c. Demy Svo. Parts i to 8, dd. each ; Parts 9 to 17, 
II. each. The New (Monthly) Series commenced January, 1879. 



THE JOURNAL OF THE QUEKETT 
MICROSCOPICAL CLUB. 

Demy8vo, Illustrated. Parts i to 38 (Vol. V., Part 3) are 

Eublished, \s, each. A few Sets of Vols. I. to IV. may still be 
ad, bound in cloth gilt, price £^2 25, 

London : HARDWICKE & BOGUE, 192, PiccadUly, W. 



32 Books Published by Hardwicke and Bogue. 
Monthljr, price 41/. ; Annual Subicription, $/. (including Pottage). 

HA RDWICKE'S 

SCIENCE GOSSIP: 

An Illustrated Medium of Interchange afid Gossip 

for Students and Lovers of Nature. 

Edited by J. E. TAYLOR, Ph.D., F.L.8., F.aS., &C. 

Numerous Illustrations. 

14 Veluma are nine puUishtd, in delh, priet $i. eatk. 

Vol. XV. commenced January, 1879. 

Ameng the subjects iniluded in its pages v/ill be found : 

Aqvaria, Bees, Beetles, Birds, Butterflies, Fkrks, Fish, 

Flies, Fossils, Fungi, Geolocv, Lichens, Micro- 

SCOPES, Mosses, Moths, Reptiles, Seaweeds, 

Spiders, Wild Flowebs, Worms, 

&c, &c. 




